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CLAIMS 
[Claim(s)] 

[Claim 1] While at least a part is exposed to the hold space in which the liquid in which 
re-restoration is possible is held While it is possible to vibrate the oscillating section 
based on the oscillating section which can vibrate, and a driving signal to the hold space 
concemed It has the liquid consumption condition detecting element which detects a 
liquid consumption condition based on the back EMF signal from the piezoelectric device 
which generates the back EMF signal, and a piezoelectric device by vibration of the 
oscillating section. Hold space It is the liquid consumption condition detector 
characterized by being able to hold only the specified quantity and preparing the 
oscillating section in the liquid near the oil level at the time of liquid hold of said 
specified quantity of hold space. 

[Claim 2] While at least a part is exposed to the hold space in which the hquid in which 
re-restoration is possible is held While it is possible to vibrate the oscillating section 
based on the oscillating section which can vibrate, and a driving signal to the hold space 
concemed It has the liquid consumption condition detecting element which detects a 
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liquid consumption condition based on tlie back EMF signal from the piezoelectric device 
which generates the back EMF signal, and a piezoelectric device by vibration of the 
oscillating section. Hold space It is the liquid consumption condition detector 
characterized by being able to hold only the specified quantity, and for the oscillating 
section and a piezoelectric device boiling a liquid near the oil level at the time of a liquid 
exhaustion of hold space near the oil level at the time of liquid hold of said specified 
quantity of hold space, and being prepared, respectively. 

[Claim 3] While at least a part is exposed to the hold space in which the liquid in which 
re-restoration is possible is held While it is possible to vibrate the oscillating section 

based on the oscillating section which can vibrate, and a driving signal to the hold space 
concerned It has the liquid consumption condition detecting element which detects a 
liquid consumption condition based on the back EMF signal from the piezoelectric device 
which generates the back EMF signal, and a piezoelectric device by vibration of the 
oscillating section, and the oscillating section and a piezoelectric device are near the 
predetermined oil level of hold space. The liquid consumption condition detector 
characterized by being alike the bottom of the oil level concemed the oil-level top 
concemed, and being prepared, respectively. 

[Claim 4] Said 2 sets of oscillating sections and piezoelectric device are a liquid 
consumption condition detector according to claim 3 characterized by being formed in 
one module. 

[Claim 5] A liquid consumption condition detecting element is a liquid consumption 
condition detector according to claim 2 to 4 characterized by detecting a liquid 
consumption condition based on the relative relation of the back EMF signal firom two 

piezoelectric devices. 

[Claim 6] A liquid consumption condition detecting element is a liquid consumption 
condition detector according to claim 1 to 5 characterized by measuring the fi-equency of 
the back EMF signal. 

[Claim 7] A liquid consumption condition detecting element is a liquid consumption 
condition detector according to claim 6 characterized by measuring the fi*equency of the 
back EMF signal based on the numeric value which has the counter which measures the 
count of vibration of the predetermined time of the back EMF signal, and was measured 
by the counter concemed. 

[Claim 8] A liquid consumption condition detecting element is a liquid consumption 
condition detector according to claim 6 characterized by measuring the fi-equency of the 
back EMF signal based on the time amount which has the clock counter for the back 
EMF signal to measure time amount while only the count of predetermined vibrates, and 
was measured by the clock counter concemed. 

[Claim 9] The part exposed to the liquid hold space of the oscillating section is a liquid 
consumption condition detector according to claim 1 to 8 characterized by seeing fi-om a 
liquid hold space side and having become a symmetrical configuration. 
[Claim 10] A piezoelectric device is a liquid consumption condition detector according to 
claim 9 characterized by being a location based on [ of the part exposed to the liquid hold 
space of the oscillating section ] abbreviation, and fixing the liquid hold space side of the 
oscillating section concemed to the opposite side. 

[Claim 11] The part exposed to the liquid hold space of the oscillating section is a liquid 
consumption condition detector according to claim 9 or 10 which sees fi'om a liquid hold 
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Space side and is characterized by being circular. 

[Claim 12] The oscillating direction of a piezoelectric device is a liquid consumption 
condition detector according to claim 1 to 1 1 characterized by being an abbreviation 
perpendicular to the part exposed to the liquid hold space of the oscillating section. 
[Claim 13] The part exposed to the liquid hold space of the oscillating section is a liquid 
consumption condition detector according to claim 1 to 12 characterized by having 
lyophilic [ over said liquid ]. 

[Claim 14] The liquid consumption condition detector according to claim 13 
characterized by preparing the cavity section which has lyophilic [ over said liquid ] so 
that the perimeter of the part exposed to the liquid hold space of the oscillating section 

may be surrounded. 

[Claim 15] While at least a part is exposed to the hold space in which the wall which 
divides the hold space for holding a liquid possible [ re-restoration ], and the liquid in 
which re-restoration is possible are held While it is possible to vibrate the oscillating 
section based on the oscillating section which can vibrate, and a driving signal to the hold 
space concemed It is the liquid container which is equipped with the piezoelectric device 
which generates the back EMF signal by vibration of the oscillating section, and is 
characterized by for hold space being held by only the specified quantity in a liquid, and 
preparing the oscillating section near the oil level at the time of liquid hold of said 
specified quantity of hold space. 

[Claim 16] While at least a part is exposed to the hold space in which the wall which 
divides the hold space for holding a liquid possible [ re-restoration ], and the liquid in 

which re-restoration is possible are held While it is possible to vibrate the oscillating 
section based on the oscillating section which can vibrate, and a driving signal to the hold 
space concemed It has the piezoelectric device which generates the back EMF signal by 
vibration of the oscillating section. Hold space It is the liquid container characterized by 
being able to hold only the specified quantity, and for the oscillating section and a 
piezoelectric device boiling a liquid near the oil level at the time of a liquid exhaustion of 
hold space near the oil level at the time of liquid hold of said specified quantity of hold 
space, and being prepared, respectively. 

[Claim 1 7] While at least a part is exposed to the hold space in which the wall which 
divides the hold space for holding a liquid possible [ re-restoration ], and the liquid in 
which re-restoration is possible are held While it is possible to vibrate the oscillating 
section based on the oscillating section which can vibrate, and a driving signal to the hold 
space concemed It is the liquid container characterized by having the piezoelectric device 
which generates the back EMF signal, for the oscillating section and a piezoelectric 
device being near the predetermined oil level of hold space, being alike the bottom of the 
oil level concemed the oil-level top concemed, and being prepared by vibration of the 
oscillating section, respectively. 

[Claim 18] The part exposed to the liquid hold space of the oscillating section is a liquid 
container according to claim 15 to 17 characterized by having lyophilic [ over said liquid 

]. 

[Claim 19] The field near the part exposed to the liquid hold space of the oscillating 
section of said wall is a liquid container according to claim 18 characterized by having 
lyophilic [ over said liquid ]. 

[Claim 20] The liquid container according to claim 18 characterized by preparing the 
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cavity section which has lyophilic [ over said liquid ] so that the perimeter of the part 
exposed to the liquid hold space of the oscillating section may be surrounded. 
[Claim 21] The field which adjoins said cavity section of said wall is a liquid container 
according to claim 20 characterized by having lyophilic [ over said liquid ]. 
[Claim 22] The field which adjoins said cavity section of said wall is a liquid container 
according to claim 20 characterized by having lyophobic [ over said liquid ]. 
[Claim 23] The liquid container according to claim 15 to 22 characterized by having 
further the liquid consumption condition detecting element which detects a liquid 
consumption condition based on the back EMF signal from a piezoelectric device. 
[Claim 24] The liquid container according to claim 23 characterized by having further the 
storage section which memorizes the liquid consumption condition detected by the Uquid 
consumption condition detector. 

[Claim 25] Liquid consumption equipment characterized by having a liquid container 

according to claim 23 or 24 and the liquid consumption body section which consumes the 
liquid which is connected to a liquid container and held in the liquid container. 
[Claim 26] Liquid consumption equipment according to claim 25 characterized by having 
further the liquid supplement equipment with which a liquid is supplied to the hold space 
of a liquid container, and the supplement control section which controls liquid 
supplement equipment based on the liquid consumption condition of the liquid container 
detected by the liquid consumption condition detecting element. 

[Claim 27] Liquid consumption equipment according to claim 25 or 26 characterized by 
having further the control circuit section which controls consumption actuation of the 

liquid in the liquid consumption body section based on the liquid consumption condition 
of the liquid container detected by the liquid consumption condition detecting element. 
[Claim 28] Liquid consumption equipment according to claim 25 or 26 characterized by 
having the storage section which memorizes the liquid consumption condition detected 
by the liquid consumption condition detector, and the control circuit section which 
controls consumption actuation of the liquid in the liquid consumption body section 
based on the liquid consumption condition of the liquid container memorized by the 
storage section. 

[Claim 29] The control unit characterized by being the control unit which controls a 
liquid consumption condition detector according to claim 1 to 5, giving a driving signal 
to a piezoelectric device, and making a liquid consumption condition detecting element 
detect a liquid consumption condition. 

[Claim 30] The record medium which recorded the program which it performs [ program 
] according to the computer system containing at least one computer, and makes said 
computer system realize a control unit according to claim 29 and in which computer read 
is possible. 

[Claim 31] The record medium which recorded the program which the instruction which 
controls the 2nd program which operates on the computer system containing at least one 
computer is included [ program ], it performs [ program ] according to said computer 
system, and said 2nd program is controlled [ program ], and makes said computer system 
realize a control unit according to claim 29 and in which computer read is possible. 
[Claim 32] The program which it performs [ program ] according to the computer system 
containing at least one computer, and makes said computer system realize a control unit 
according to claim 28. 
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[Claim 33] The program which the instruction which controls the 2nd program which 
operates on the computer system containing at least one computer is included [ program 
], it performs [ program ] according to said computer system, and said 2nd program is 
controlled [ program ], and makes said computer system realize a control unit according 
to claim 29. 

[Claim 34] The approach characterized by having the lyophilic section formation process 
constituted as a part which is the approach of manufacturing a liquid container according 
to claim 18 to 22, and has lyophilic [ as opposed to said liquid for the part exposed to the 
liquid hold space of the oscillating section ], and the loading process which attaches a 
liquid consumption condition detector in a wall after said lyophihc section formation 
process. 

[Claim 35] The approach characterized by having the loading process which is the 
approach of manufacturing a hquid container according to claim 18 to 22, and attaches a 
liquid consumption condition detector in a wall, and the lyophilic section formation 
process which gives lyophilic [ over said liquid ] to the part exposed to the hquid hold 
space of the oscillating section after said loading process. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By detecting change of an acoustic impedance, this invention is 
divided and relates to the liquid consumption condition detector which can detect the 
consumption condition of liquids, such as ink, by detecting change of resonance 
frequency. 
[0002] 

[Description of the Prior Art] In the Inkjet recording device, the Inkjet recording head 
which has a pressure generating means to pressurize a pressure generating room, and the 
nozzle orifice which makes an ink droplet the pressurized ink and carries out the 

regurgitation is carried in carriage. 

[0003] It consists of Inkjet recording devices possible [ continuation of printing ] by 
continuing supplying the ink in an ink tank to a recording head through passage. The ink 
tank is constituted as a removable cartridge which a user can exchange easily, when ink is 
consumed. 

[0004] Conventionally, there are an approach of software integrating the amount of ink 
attracted by the number of regurgitation of the ink droplet in a recording head or 
maintenance as a management method of ink consumption of an ink cartridge, and 
managing ink consumption by count, a method of managing the time of specified 
quantity consumption of the ink actually being carried out by attaching the electrode for 
oil-level detection in an ink cartridge, etc. 

[0005] Although a cost-merit is high since the method of software integrating the number 
of regurgitation and the amount of ink of an ink droplet, and managing ink consumption 

on count does not need the special equipment for detection, an error may arise according 
to the printing gestalt in a user side etc. Moreover, gross errors may arise at the time of 
re-wearing of the same cartridge. Moreover, by the operating environment (for example, 
when it is an elevated temperature with a going too far room temperature, or low 
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temperature), or the elapsed time after opening of an ink cartridge, the pressure in an ink 
cartridge and the viscosity of ink change, and the error which cannot be disregarded 
between the ink consumption on count and actual consumption may arise. 
[0006] As for the approach of on the other hand managing the time of ink being 
consumed with an electrode, the amount of real of ink is detectable. For this reason, an 
ink residue is manageable with high dependability. However, since it depends for 
detection of the oil level of ink on the conductivity of ink, the class of detectable ink is 
limited or the seal structure of an electrode may be complicated. Moreover, as an 
ingredient of an electrode, since noble metals also with high corrosion resistance with 
sufficient conductivity are used, the manufacturing cost of an ink cartridge usually 
increases. Furthermore, since it is necessary to equip with two electrodes, a production 
process will increase and a manufacturing cost will increase as a result. 
[0007] 

[Problem(s) to be Solved by the Invention] The application for patent No. 147052 [ 2000 
to ] is indicating the piezoelectric device and module object which could detect the liquid 
residue correctly and made complicated seal structure unnecessary and with which a 
liquid container is equipped that the above-mentioned technical problem should be 
solved. Moreover, the application for patent No. 146966 [ 2000 to ] is indicating the 
detection control circuit which may be used for such a piezoelectric device and a module 
object. 

[0008] Since a piezoelectric device or a module object given in the above-mentioned 
issue can detect the existence of an oil level, it is applicable not only to the end detection 

in liquid consumption but the full detection at the time of a liquid restoration activity. 
[0009] This invention is made in consideration of such a point, and aims at offering the 
liquid consumption condition detector which can utilize detection of a liquid 
consumption condition more effectively. 
[0010] 

[Means for Solving the Problem] While at least a part exposes this invention to the hold 
space in which the liquid in which re-restoration is possible is held While it is possible to 
vibrate the oscillating section based on the oscillating section which can vibrate, and a 
driving signal to the hold space concemed It has the liquid consumption condition 
detecting element which detects a liquid consumption condition based on the back EMF 
signal from the piezoelectric device which generates the back EMF signal, and a 
piezoelectric device by vibration of the oscillating section. Hold space Only the specified 
quantity can be held in a liquid and it is the liquid consumption condition detector 
characterized by preparing the oscillating section near the oil level at the time of liquid 
hold of said specified quantity of hold space. 

[001 1] According to this invention, the so-called detection of the "full" condition of hold 
space may be realized with high dependability. This invention is especially effective for a 

liquid supplement activity which makes hold space a "full" condition. 
[0012] Or while at least a part exposes this invention to the hold space in which the liquid 
in which re-restoration is possible is held While it is possible to vibrate the oscillating 
section based on the oscillating section which can vibrate, and a driving signal to the hold 
space concemed It has the hquid consumption condition detecting element which detects 
a liquid consumption condition based on the back EMF signal from the piezoelectric 
device which generates the back EMF signal, and a piezoelectric device by vibration of 
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the oscillating section. Hold space It is the liquid consumption condition detector 
characterized by being able to hold only the specified quantity, and for the oscillating 
section and a piezoelectric device boiling a liquid near the oil level at the time of a liquid 
exhaustion of hold space near the oil level at the time of liquid hold of said specified 
quantity of hold space, and being prepared, respectively. 

[0013] According to this invention, the so-called detection of the "full" condition of hold 
space, "liquid, and" condition may be realized with high dependability. After this 
invention detects a "liquid end", it is especially effective for a liquid supplement activity 
which makes hold space a "full" condition. 

[0014] Or while at least a part exposes this invention to the hold space in which the liquid 
in which re-restoration is possible is held While it is possible to vibrate the oscillating 
section based on the oscillating section which can vibrate, and a driving signal to the hold 
space concemed It has the Uquid consumption condition detecting element which detects 
a liquid consumption condition based on the back EMF signal from the piezoelectric 
device which generates the back EMF signal, and a piezoelectric device by vibration of 
the oscillating section, and the oscillating section and a piezoelectric device are near the 
predetermined oil level of hold space. It is the liquid consumption condition detector 
characterized by being alike the oil-level top concemed the bottom of the oil level 
concemed, and being prepared, respectively. 

[0015] According to this invention, it may be detected with dependability with whether 
high it exists in the predetermined area where the oil level in hold space is specified by 2 
sets of oscillating sections. This invention is especially effective, when oil-level level 
should be maintained to abbreviation regularity and the head of a liquid should be 

maintained to abbreviation regularity. 

[0016] A liquid consumption condition detecting element measures the frequency of for 
example, the back EMF signal. Since the frequency of the back EMF signal is equivalent 
to the resonance frequency of the matter in hold space, it can detect a liquid consumption 
condition simply and correctly by this. 

[0017] The liquid consumption condition detecting element has the counter which 
measures the count of vibration of the predetermined time of the back EMF signal, and, 
specifically, measures the frequency of the back EMF signal based on the numeric value 

measured by the counter concemed. 

[0018] Or the liquid consumption condition detecting element has the clock counter for 
the back EMF signal to measure time amount while only the count of predetermined 
vibrates, and measures the frequency of the back EMF signal based on the time amount 

measured by the clock counter concemed. 

[0019] In addition, preferably, the part exposed to the liquid hold space of the oscillating 
section is seen from a liquid hold space side, and serves as a symmetrical configuration. 
And preferably, a piezoelectric device is a location based on [ of the part exposed to the 
liquid hold space of the oscillating section ] abbreviation, and is being fixed to the 
opposite side with the liquid hold space side of the oscillating section concemed. 
[0020] Especially the part preferably exposed to the hquid hold space of the oscillating 
section is seen from a liquid-container inside side, and is circular. 
[0021] Moreover, the oscillating direction of a piezoelectric device serves as an 
abbreviation perpendicular preferably to the part exposed to the liquid hold space of the 
oscillating section. 
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[0022] Moreover, the part exposed to the liquid hold space of the oscillating section has 
lyophilic [ over said liquid ] preferably. In this case, the incorrect detection by a liquid 
adhering to the part concerned can be prevented. 

[0023] Furthermore, it is desirable that the cavity section which has lyophilic [ over said 
liquid ] is prepared so that the perimeter of the part exposed to the liquid hold space of 
the oscillating section may be surrounded. In this case, the condition that the liquid exists 
in the cavity section concemed, and the liquid does not exist in the outside of the cavity 
section concemed can be set up as a threshold of a liquid consumption condition judging. 
In this case, the precision of a liquid consumption condition judging improves. 
[0024] In addition, the liquid container (for example, ink cartridge) equipped with the 
liquid consumption condition detector which has either of the above descriptions, and the 
wall which divides the hold space for holding a liquid is also a candidate for protection in 
this case. Moreover, the liquid container with which the liquid consumption condition 
detecting element was prepared out of the container is also a candidate for protection in 
this case. 

[0025] Namely, while at least a part is exposed to the hold space in which the wall which 
divides the hold space for holding a liquid possible [ re-restoration ], and the liquid in 
which re-restoration is possible are held While it is possible to vibrate the oscillating 
section based on the oscillating section which can vibrate, and a driving signal to the hold 
space concemed The liquid container characterized by having the piezoelectric device 
which generates the back EMF signal, and for hold space being held by only the specified 
quantity in a liquid, and preparing the oscillating section by vibration of the oscillating 
section near the oil level at the time of liquid hold of said specified quantity of hold space 
is also a candidate for protection in this case. 

[0026] Moreover, while at least a part is exposed to the hold space in which the wall 
which divides the hold space for holding a liquid possible [ re-restoration ], and the liquid 
in which re-restoration is possible are held While it is possible to vibrate the oscillating 
section based on the oscillating section which can vibrate, and a driving signal to the hold 
space concemed It has the piezoelectric device which generates the back EMF signal by 
vibration of the oscillating section. Hold space The liquid container characterized by 
being able to hold only the specified quantity, and for the oscillating section and a 
piezoelectric device boiling a liquid near the oil level at the time of a liquid exhaustion of 
hold space near the oil level at the time of liquid hold of said specified quantity of hold 
space, and being prepared, respectively is also a candidate for protection in this case. 
[0027] Moreover, while at least a part is exposed to the hold space in which the wall 
which divides the hold space for holding a liquid possible [ re -restoration ], and the liquid 
in which re-restoration is possible are held While it is possible to vibrate the oscillating 
section based on the oscillating section which can vibrate, and a driving signal to the hold 
space concemed The liquid container characterized by having the piezoelectric device 
which generates the back EMF signal, for the oscillating section and a piezoelectric 
device being near the predetermined oil level of hold space, being alike the bottom of the 
oil level concemed the oil-level top concemed, and being prepared by vibration of the 
oscillating section, respectively is also a candidate for protection in this case. 
[0028] A liquid container may have fiirther the liquid consumption condition detecting 
element which detects a liquid consumption condition based on the back EMF signal 
from a piezoelectric device. 
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[0029] In this case, as for a liquid container, it is desirable to have further the storage 
section which memorizes the liquid consumption condition detected by the liquid 
consumption condition detector. 

[0030] Moreover, as for the field near the part exposed to the liquid hold space of the 
oscillating section of said wall, it is desirable to have lyophilic [ over said liquid ]. 
[0031] When the cavity section which has lyophilic [ over said liquid ] is prepared so that 
the perimeter of the part especially exposed to the liquid hold space of the oscillating 
section may be surrounded, it is desirable that the field which adjoins said cavity section 
of said wall has lyophilic [ over said liquid ]. Thereby, liquid adhesion which covers the 
whole cavity section is prevented. 

[0032] Or when the cavity section which has lyophilic [ over said liquid ] is prepared so 
that the perimeter of the part exposed to the liquid hold space of the oscillating section 
may be surrounded, it may be desirable conversely in the point of the precision of a Uquid 
consumption condition judging that the field which adjoins said cavity section of said 
wall has lyophobic [ over said liquid ]. 

[0033] In addition, the approach equipped with the lyophilic section formation process 
constituted as a part which has lyophilic [ as opposed to said liquid for the part exposed 
to the liquid hold space of the oscillating section as the manufacture approach of a liquid 
container of having the lyophilic section ], and the loading process which attaches a 
liquid consumption condition detector in a wall after said lyophilic section formation 
process is desirable. Or the approach equipped with the loading process which attaches a 
liquid consumption condition detector in a wall, and the lyophilic section formation 
process which gives lyophilic [ over said liquid ] to the part exposed to the liquid hold 
space of the oscillating section after said loading process is desirable. 
[0034] Furthermore, liquid consumption equipment (for example, Inkjet recording 
device) equipped with the liquid consumption body section which consumes the liquid 
container which has the above descriptions, and the liquid which is connected to a liquid 
container and held in the liquid container is also a candidate for protection in this case. 
[0035] In this case, as for liquid consumption equipment, it is desirable to have fiirther 
the liquid supplement equipment with which a liquid is supplied to the hold space of a 
liquid container, and the supplement control section which controls liquid supplement 
equipment based on the liquid consumption condition of the liquid container detected by 
the liquid consumption condition detecting element. 

[0036] Moreover, as for liquid consumption equipment, it is desirable to have fiirther the 
control circuit section which controls consumption actuation of the liquid in the liquid 
consumption body section based on the liquid consumption condition of the liquid 
container detected by the liquid consumption condition detecting element. 
[0037] Or as for liquid consumption equipment, it is desirable to have fiirther the storage 
section which memorizes the liquid consumption condition detected by the liquid 
consumption condition detector, and the control circuit section which controls 
consumption actuation of the liquid in the hquid consumption body section based on the 
liquid consumption condition of the liquid container memorized by the storage section. 
[0038] Furthermore, it is the control unit which controls the liquid consumption condition 
detector which has either of the above descriptions, and the control unit characterized by 
giving a driving signal to a piezoelectric device and making a liquid consumption 
condition detecting element detect a liquid consumption condition is also a candidate for 
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protection in this case. 

[0039] Each element means of the aforementioned control unit or a control unit may be 
realized by the computer system. 

[0040] Moreover, the record medium which recorded the program and the program 
concemed for realizing each equipment or each means on the computer system and in 
which computer read is possible is also a candidate for protection in this case. 
[0041] Here, although it can be recognized as a record medium as simple substances, 
such as a floppy (trademark) disk, the network which makes others and various signals 
spread is also included. 
[0042] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail through 
the gestalt of implementation of invention. Not all the combination of the description of 
the following operation gestalten that do not limit invention conceming a claim and are 
explained in the operation gestalt is necessarily indispensable for the solution means of 
invention. 

[0043] The underlying concept of this invention is using an oscillating phenomenon, and 
is detecting the condition (the existence of the liquid in a liquid container, the amount of 
a liquid, the water level of a liquid, the class of liquid, and the presentation of a liquid 
being included) of the liquid in a liquid container. 

[0044] Some approaches can be considered as the concrete detection approach of the 
condition of the liquid in the liquid container using an oscillating phenomenon. For 
example, an elastic wave is generated to the interior of a liquid container with an elastic 
wave generating means, and there is a method of detecting the medium in a liquid 
container and change of the condition by receiving the reflected wave reflected with an 
oil level or the wall which counters. Moreover, there is also the approach of detecting 
change of an acoustic impedance from the oscillation characteristic of the vibrating body. 
[0045] There is the approach of detecting change of an acoustic impedance by detecting 
resonance frequency or the back EMF wave amplitude by vibrating the oscillating section 
of the piezoelectric device or actuator which has a piezoelectric device as an approach of 
using change of an acoustic impedance, and measuring after that back EMF produced by 
the residual vibration which remains in the oscillating section. Or the impedance 
characteristic or admittance property of a liquid is measured with impedance analyzers, 
such as a measurement machine, for example, a propagation circuit etc., and there is the 
approach of measuring change by the frequency of the current value when giving a 
current value, an electrical-potential-difference value change, or vibration to a liquid or 
an electrical-potential-difference value. 

[0046] Hereafter, the detail of the principle of operation of a piezoelectric device or an 
actuator is explained. Drawing 1 and drawing 2 show the detail and equal circuit of an 
actuator 106 which are 1 operation gestalt of a piezoelectric device. 
[0047] This actuator 106 detects change of an acoustic impedance at least, and is used for 
the approach of detecting the consumption condition of the liquid in a liquid container. 
Change of an acoustic impedance is detected by detecting resonance frequency by 
residual vibration especially, and it is used for the approach of detecting the consumption 
condition of the liquid in a liquid container. 

[0048] Drawing 1 (A) is the expansion top view of an actuator 106. Drawing 1 (B) shows 
the B-B cross section of an actuator 106. Drawing 1 (C) shows the C-C cross section of 
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an actuator 106. Furthermore, drawing 2 (A) and drawing 2 (B) sliow the equal circuit of 
an actuator 106. Moreover, drawing 2 (C) and drawing 2 (D) show the circumference 
containing the actuator 1 06 when ink is filled in the ink cartridge, respectively, and its 
equal circuit, and drawing 2 (E) and drawing 2 (F) show the circumference containing the 
actuator 106 in case there is no ink into an ink cartridge, respectively, and its equal 
circuit. 

[0049] The substrate 178 with which an actuator 106 has the opening 161 of a circle 
configuration in the center mostly. The diaphragm 176 arranged in one field (henceforth a 
fi-ont face) of a substrate 178 so that opening 161 may be covered. The piezo-electric 
layer 160 arranged at the fi*ont-face side of a diaphragm 176, and the up electrode 164 
and the lower electrode 166 which inserts the piezo-electric layer 160 from both. It has 
the auxiliary electrode 172 which is arranged between the up electrode terminal 168 
electrically combined with the up electrode 164, the lower electrode terminal 170 
electrically combined with the lower electrode 166, and the up electrode 164 and the up 
electrode terminal 168, and combines both electrically. 

[0050] The piezo-electric layer 160, the up electrode 164, and the lower electrode 166 
have a circular part as each principal part. And each circular part of the piezo-electric 
layer 160, the up electrode 164, and the lower electrode 166 forms the piezoelectric 

device. 

[0051] A diaphragm 176 is formed in the front face of a substrate 178 so that opening 
161 may be covered. 

[0052] A cavity 162 is formed of opening 161, the part of the facing diaphragm 176, and 

the opening 161 of a substrate 178. With the piezoelectric device, the field (henceforth a 
rear face) of the substrate 178 of the opposite side faces the method of the inside of a 
liquid container. Thereby, the cavity 162 is constituted so that a hquid may be contacted, 
in addition, even if a liquid enters in a cavity 162, a liquid does not leak to the fi:ont-face 
side of a substrate 178 ~ as ~ a diaphragm 176 ~ a substrate 178 ~ receiving ~ liquid ~ 
it is attached densely. 

[0053] The lower electrode 166 is located in the front face (a liquid container is the field 
of the opposite side) of a diaphragm 176. The core of a circular part and the core of 
opening 161 which are the principal part of the lower electrode 166 are attached so that it 
may be mostly in agreement. In addition, the area of the circular part of the lower 
electrode 166 is set up so that it may become smaller than the area of opening 161 . 
[0054] On the other hand, the piezo-electric layer 160 is arranged at the front-face side of 
the lower electrode 166 so that the core of the circular part and the core of opening 161 
may be mostly in agreement (formation). In this case, the area of the circular part of the 
piezo-electric layer 160 is set up so that it may become larger than the area of the circular 
part of the lower electrode 166 smaller than the area of opening 161. 
[0055] On the other hand, it is arranged at the front-face side of the piezo-electric layer 
160 so that the core of a circular part and the core of opening 161 that the up electrode 
164 is the principal part may be mostly in agreement (formation). The area of the circular 
part of the up electrode 164 is set up so that it may become larger than the area of the 
circular part of the lower electrode 166 smaller than the area of the circular parts of 
opening 161 and the piezo-electric layer 160. 

[0056] Therefore, the principal part of the piezo-electric layer 160 has structure inserted 
and crowded from a front- face and rear- face side, respectively by the principal part of the 
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up electrode 164, and the principal part of the lower electrode 166. Thereby, the 
deformation drive of the piezo-electric layer 160 may be carried out effectively. The 
circular part which is each principal part of the piezo-electric layer 160, the up electrode 
164, and the lower electrode 166 forms the piezoelectric device in an actuator 106. 
[0057] As mentioned above, such a piezoelectric device is in contact with the diaphragm 
176. Moreover, opening 161 has the largest area among the circular parts of the circular 
parts of the circular part of the up electrode 164, and the piezo-electric layer 160, and the 
lower electrode 166, and opening 161. The oscillating field which actually vibrates 
among diaphragms 176 for such structure is determined by opening 161. 
[0058] Moreover, a diaphragm 176 is easier to vibrate according to each area of the 
circular parts of the circular part of the up electrode 164 and the piezo-electric layer 160 
and the circular part of the lower electrode 166 being smaller than the area of opening 
161. 

[0059] Furthermore, the circular part of the lower electrode 166 is smaller among the 
circular part of the lower electrode 166 electrically connected with the piezo-electric 
layer 160, and the circular part of the up electrode 164. Therefore, the circular part of the 
lower terminal 166 determines the part which generates the piezo-electric effect among 
the piezo-electric layers 160. 

[0060] The core of the circular parts of the piezo-electric layer 160 which forms a 
piezoelectric device, the up electrode 164, and the lower electrode 166 corresponds with 
the core of opening 161 mostly, moreover, the core of the opening 161 of a circle 
configuration of determining the vibrating part of a diaphragm 176 ~ the whole of an 
actuator 106 ~ it is mostly located at the core. Therefore, the core of the oscillating 
section of an actuator 1 06 is mostly in agreement with the core of an actuator. 
[0061] Furthermore, since the principal piece of a piezoelectric device and the vibrating 
part of a diaphragm 176 have a circular configuration, the oscillating section of an 
actuator 106 is a symmetrical configuration to the core of an actuator 106. 
[0062] To the core of an actuator 106, since the oscillating section is a symmetrical 
configuration, it does not excite an unnecessary vibration which may be produced from 
the asymmetry of structure. For this reason, the detection precision of resonance 
frequency improves. 

[0063] Furthermore, since the oscillating section is a symmetrical configuration to the 
core of an actuator 106, manufacture is easy and can make small dispersion in the 
configuration for every piezoelectric device. Therefore, dispersion in the resonance 
frequency for every piezoelectric device becomes small. 

[0064] Moreover, since the oscillating section is circular (isotropic configuration), in the 
case of adhesion, it is hard to be influenced of dispersion in immobilization, and a liquid 
container can be pasted equally. That is, the mounting nature to the liquid container of an 
actuator 106 is good. 

[0065] Furthermore, since it has a configuration with the circular vibrating part of a 
diaphragm 176, in the resonance mode of the residual vibration of the piezo-electric layer 
160, the resonance mode of a low degree, for example, primary, becomes dominant. That 
is, a single peak appears in the resonance mode of residual vibration. Therefore, since a 
peak and a noise are clearly distinguishable, the resonance frequency of residual vibration 
is detectable with a sufficient precision. 

[0066] Moreover, by enlarging area of the vibrating part of the diaphragm 176 of a 
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circular configuration, the rate of cliange of tlie resonance frequency by the existence of 
the back EMF wave amplitude and a liquid becomes large, and the precision of detection 
of resonance frequency can be improved further. 

[0067] An actuator 106 has the two-layer structure of the small (it is hard to displace by 
vibration) substrate 178 of compliance, and the large (it is easy to displace by vibration) 
diaphragm 176 of compliance. The variation rate of a diaphragm 176 can be enlarged 
according to this two-layer structure, certainly being fixed to a liquid container by the 
substrate 178. For this reason, the rate of change of the resonance frequency by the 
existence of the back EMF wave amplitude and a liquid becomes large, and the precision 
of detection of resonance frequency can be improved. 

[0068] Furthermore, since the compliance of a diaphragm 176 is large, attenuation of 
vibration becomes small and the precision of detection of resonance frequency can be 
improved. 

[0069] Moreover, the knot of vibration of an actuator 106 is located the periphery section 

of a cavity 162, i.e., near the edge of opening 161. 

[0070] The up electrode terminal 168 is formed in the front-face side of a diaphragm 176 
so that it may connect with the up electrode 164 electrically through an auxiliary 
electrode 172. On the other hand, the lower electrode terminal 170 is formed in the front- 
face side of a diaphragm 176 so that it may connect with the lower electrode 166 
electrically. Since the up electrode 164 is formed in the front- face side of the piezo- 
electric layer 160, it needs to have a level difference equal to the sum of the thickness of 
the piezo-electric layer 160, and the thickness of the lower electrode 166 while 
connecting with the up electrode terminal 168. It is difficult to form this level difference 
only with the up electrode 164. Even if it is possible to form a level difference in a loan 
only with the up electrode 164, the connection condition of the up electrode 164 and the 
up electrode terminal 168 becomes weak, and there is risk of cutting. Then, the up 
electrode 164 and the up electrode terminal 168 are connected, using an auxiliary 
electrode 172 as an auxiliary member. It becomes possible for the piezo-electric layer 160 
and the up electrode 164 to serve as structure supported by the auxiliary electrode 172, 
and to be able to obtain a desired mechanical strength, and to ensure connection between 
the up electrode 164 and the up electrode terminal 168 by doing in this way. 
[0071] In addition, the oscillating field which faces a piezoelectric device and the 
piezoelectric device of the diaphragms 176 is the oscillating section which actually 
vibrates in an actuator 106. Moreover, as for the member contained in an actuator 106, 
being formed in one is desirable by being calcinated mutually. By forming an actuator 
106 in one, the handling of an actuator 106 becomes easy. 
[0072] Furthermore, an oscillation characteristic may improve by raising the 
reinforcement of a substrate 178. That is, by raising the reinforcement of a substrate 178, 
only the oscillating section of an actuator 106 vibrates and any parts other than the 
oscillating section do not vibrate among actuators 106. Moreover, in order for any parts 
other than the oscillating section of an actuator 106 not to vibrate, while making the 
piezoelectric device of an actuator 106 thinly and small in addition to raising the 
reinforcement of a substrate 178, it is also effective to make a diaphragm 176 thin. 
[0073] It is desirable to use PZT (PZT), the PZT lanthanum (PLZT), or the lead loess 
piezoelectric film that does not use lead as an ingredient of the piezo-electric layer 160. 
As an ingredient of a substrate 178, it is desirable to use a zirconia or an alumina. 
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Moreover, it is desirable to use the same ingredient as a substrate 178 for a diapliragm 
176. Metals, such as the ingredient which has conductivity, for example, gold, silver, 
copper, platinum, aluminum, and nickel, can be used for the up electrode 164, the lower 
electrode 166, the up electrode terminal 168, and the lower electrode terminal 170. 
[0074] The actuator 106 constituted as mentioned above is applicable to the container 
which holds a liquid. For example, the container which held the penetrant remover for 
washing the ink cartridge and ink tank which are used for an Inkjet recording apparatus, 
or a recording head can be equipped. 

[0075] The predetermined location of a liquid container is equipped with the actuator 106 

shown in drawing 1 and drawing 2 so that the liquid with which a cavity 162 is held in a 
liquid container may be contacted. When the liquid is fully held in the liquid container, 
the inside of a cavity 162 and its outside are filled by the liquid. 

[0076] If the Uquid of a liquid container is consumed and an oil level descends below to 
the stowed position of an actuator, or it will be in the condition that a liquid does not exist 
in a cavity 162, on the other hand, a liquid remains only in a cavity 162 and it will be in 
the condition that a gas exists on the outside. 

[0077] An actuator 106 detects the difference of an acoustic impedance as it is [ 
originating in change of this condition, and ] few. By it, an actuator 106 can detect 
whether it is in the condition that the liquid is fully held in the liquid container, or it is in 
the condition that a certain liquid more than fixed was consumed. Furthermore, an 
actuator 106 can also detect the class of liquid in a liquid container. 
[0078] Here, the principle of the oil-level detection by the actuator is explained. In order 
to detect change of the acoustic impedance of a medium, the impedance characteristic or 
admittance property of a medium is measured. A propagation circuit can be used when 
measuring an impedance characteristic or an admittance property. A propagation circuit 
impresses the periodic electrical potential difference of the fixed amplitude to a medium, 
and measures the current which changes the frequency and flows to a medium. Or a 
propagation circuit supplies the periodic current of the fixed amplitude to a medium, 
changes the frequency, and measures the electrical potential difference of a medium. The 
current value or electrical-potential-difference value change measured by the propagation 
circuit shows change of an acoustic impedance. Moreover, change of the frequency fin 
from which a current value or an electrical-potential-difference value serves as the 
maximum or the minimum also shows change of an acoustic impedance. 
[0079] Apart from the above-mentioned approach, an actuator 106 can detect change of 
the acoustic impedance of a liquid using change of resonance frequency. Resonance 
frequency is detectable by measuring back EMF produced by the residual vibration which 
remains in the oscillating section, after the oscillating section of an actuator vibrates. The 
above piezoelectric devices can be used in this case. 

[0080] The aforementioned piezoelectric device generates back EMF by the residual 

vibration which remains in the oscillating section of an actuator. The magnitude of back 
EMF changes with the amplitude of the oscillating section of an actuator. Therefore, 
detection is so easy that the amplitude of the oscillating section of an actuator is large. 
Moreover, the period from which the magnitude of back EMF changes changes with the 
frequency of the residual vibration in the oscillating section of an actuator. That is, the 
frequency of the oscillating section of an actuator is equivalent to the frequency of back 
EMF. Here, resonance frequency says the frequency in the resonance state with the 



-15- 



Machine English Translation of JP 2002-219814A 



medium which touches the oscillating section and the oscillating section of an actuator. 
[0081] In order to obtain resonance frequency fs, the Fourier transform of the wave 
acquired by the back EMF measurement in case the oscillating section and a medium are 
the resonance state is carried out. Since vibration of an actuator is accompanied not by 
deformation of only an one direction but by various deformation, such as a deflection and 
expanding, it has various frequencies including resonance frequency fs. Therefore, the 
Fourier transform of the wave of back EMF in case a piezoelectric device (oscillating 
section) and a medium are the resonance state is carried out, and resonance frequency fs 
is judged by specifying the most dominant frequency component. 
[0082] In the frequency fm at the time of being the minimum, the admittance of a 
medium changes in the maximum or an impedance slightly to resonance frequency fs 
with dielectric loss or mechanical losses of a medium etc. However, since time and effort 
is taken, generally deriving resonance frequency fs from the frequency fm surveyed uses 
a frequency fm instead of resonance frequency fs. Here, an actuator 106 can detect an 
acoustic impedance at least in inputting the output of an actuator 106 into a propagation 
circuit. 

[0083] In addition, it is proved by experiment by measuring the approach of measuring 
the impedance characteristic or admittance property of a medium, and measuring a 
frequency fm, and back EMF produced by the residual vibration in the oscillating section 
of an actuator that there is almost no difference in the approach of measuring resonance 
frequency fs and the resonance frequency specified as be alike. 

[0084] The oscillating field of an actuator 106 is a part which constitutes the cavity 162 

determined by opening 161 among diaphragms 176. When the liquid is fully held in the 
liquid container, in a cavity 162, a liquid is filled and the oscillating field touches the 
liquid in a liquid container. On the other hand, when there is no enough liquid into a 
liquid container, an oscillating field does not contact a liquid in contact with the liquid 
which remained in the cavity in a liquid container, but contacts a gas or a vacuum. 
[0085] In the actuator 106 of this invention, the reason for having formed the cavity 162 
is as follows. 

[0086] Although there is an oil level of the liquid in a liquid container caudad depending 
on [ stowed position / of an actuator ] whenever [ installation location / to the liquid 
container of an actuator 106 /, or setting-angle ], a liquid may adhere to the oscillating 
field of an actuator. In detecting the existence of a liquid only from the existence of the 
liquid in an oscillating field, the liquid which adheres to the oscillating field of an 
actuator in this way bars exact detection of the existence of a liquid. 
[0087] for example, the time of the condition that there is an oil level caudad rather than 
the stowed position of an actuator ~ both- way migration of carriage etc. ~ a liquid 
container ~ rocking ~ a liquid ~ a wave ~ inside, if a drop adheres to an oscillating field, 
an actuator will make a judgment which if liquids of enough are in a liquid container 
mistook. 

[0088] So, in an actuator 106, even if it is the case where the liquid remains to the 
oscillating field and an oil level is [ a liquid container rocks and ] choppy by preparing a 
cavity positively so that the existence of a liquid may be detected correctly, malfunction 
of an actuator can be prevented. Thus, malfunction can be prevented by using the actuator 
which has a cavity. 

[0089] Moreover, as shown in drawing 2 (E), there is no liquid into a liquid container and 
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let the case where the liquid remains in the cavity 162 of an actuator 106 be the threshold 
of the existence of a liquid. That is, there is no liquid around a cavity 162 and it judges 
that he has no ink when there are few liquids in a cavity than this threshold, a liquid is 
around a cavity 162, and when there are more liquids than this threshold, it is judged as 
those with ink. 

[0090] For example, when the side attachment wall of a liquid container is equipped with 
an actuator 106, the case where the liquid in a liquid container is below the stowed 
position of an actuator is judged to have no ink, and the case where the liquid in a liquid 
container is above the stowed position of an actuator is judged to be those with ink. 
[0091] Thus, by setting up a threshold, even if it is a time of the ink in a cavity drying and 
ink being lost, it can judge that he has no ink, and even if ink adheres to a cavity again in 
the shake of carriage etc. at the place whose ink in a cavity was lost, it can be judged that 
he has no ink (since a threshold is not exceeded). 

[0092] Here, the actuation and the principle which detect the condition of the liquid in a 
liquid container are explained from the resonance frequency of the medium and the 
oscillating section of an actuator 106 which are obtained by measurement of back EMF, 
referring to drawing 1 and drawing 2 . 

[0093] In an actuator 106, an electrical potential difference is impressed to the up 
electrode 164 and the lower electrode 166 through the up electrode terminal 168 and the 
lower electrode terminal 170, respectively. For this reason, electric field arise into the 
part pinched by the up electrode 164 and the lower electrode 166 among the piezo- 
electric layers 160. The piezo-electric layer 160 deforms by this electric field. When the 
piezo-electric layer 160 deforms, the oscillating field of the diaphragms 176 oscillates 
flexurally. After the piezo-electric layer 160 deforms, flexural oscillation remains in the 
oscillating section of an actuator 106 for the time being. 

[0094] Residual vibration is the free vibration of the oscillating section of an actuator 
106, and a medium. Therefore, the resonance state of the oscillating section after 

impressing an electrical potential difference, and a medium can be easily acquired by 
making into pulse shape or a square wave the electrical potential difference impressed to 
the piezo-electric layer 160. Residual vibration is vibration of the oscillating section of an 
actuator 106, and is accompanied by deformation of the piezo-electric layer 160. For this 
reason, the piezo-electric layer 160 generates back EMF. This back EMF is detected 
through the up electrode 164, the lower electrode 166, the up electrode terminal 168, and 
the lower electrode terminal 170. Resonance frequency can be specified according to 
detected back EMF. Based on this resonance frequency, the condition of the liquid in a 
liquid container is detectable. 

[0095] Generally, it is resonance frequency fs. fs=l/(2xpix(MxCact) 1/2) (formula 1) 
It is come out and expressed. Here, M is the sum of the inertance Mact of the oscillating 
section, and addition inertance M'. Cact is the compliance of the oscillating section. 
[0096] Drawing 1 (C) is the sectional view of the actuator 106 when ink does not remain 
in a cavity 162 in this example. Drawing 2 (A) and drawing 2 (B) are the oscillating 
section of the actuator 106 when ink does not remain in a cavity, and the equal circuit of 
a cavity 162. 

[0097] Mact should the product of the thickness of the oscillating section, and the 
consistency of the oscillating section in the area of the oscillating section, and should 
show it to a detail at drawing 2 (A). Mact=Mpzt+Melectrodel+Melectrode2+Mvib 
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(formula 2) 

It is expressed. 

[0098] Here, Mpzt the product of the thickness of the piezo-electric layer 160 and the 
consistency of the piezo-electric layer 160 in the oscillating section in the area of the 
piezo-electric layer 160. Melectrodel the product of the thickness of the up electrode 
164 and the consistency of the up electrode 164 in the oscillating section in the area of 
the up electrode 164. Melectrode2 the product of the thickness of the lower electrode 
166 and the consistency of the lower electrode 166 in the oscillating section in the area of 
the lower electrode 166. Mvib ** the product of the thickness of a diaphragm 176 and the 
consistency of a diaphragm 176 in the oscillating section in the area of the oscillating 
field of a diaphragm 176. 

[0099] However, although each area of the oscillating field of the piezo-electric layer 
160, the up electrode 164, the lower electrode 166, and a diaphragm 176 has the above 
size relation so that Mact can be computed from the thickness, the consistency, and area 
as the whole oscillating section, the minute thing of the difference of a mutual area is 
desirable. 

[0100] Moreover, as for parts other than the circular part which are those principal parts, 
in this example, it is desirable in the piezo-electric layer 160, the up electrode 164, and 
the lower electrode 1 66 that it is so minute that it can ignore to the principal part. 
Therefore, in an actuator 106, Mact is the sum of each inertance of the up electrode 164, 
the lower electrode 166, the piezo-electric layer 160, and the oscillating field of the 
diaphragms 176. Moreover, CompUance Cact is the compliance of the part formed of the 
up electrode 164, the lower electrode 166, the piezo-electric layer 160, and the oscillating 
field of the diaphragms 176. 

[0101] In addition, although drawing 2 (A), drawing 2 (B), drawing 2 (D), and drawing 2 
(F) show the oscillating section of an actuator 106, and the equal circuit of a cavity 162, 
in these equal circuits, Cact shows the compliance of the oscillating section of an actuator 
106. Cpzt, Celectrodel and Celectrode2, and Cvib show the compliance of the piezo- 
electric layer 160 in the oscillating section, the up electrode 164, the lower electrode 166, 
and a diaphragm 176, respectively. Cact is expressed with the following formulas 3. 
l/Cact=(l/Cpzt)+(l/Celectrodel)+(l/Celectrode2) 
+ 1-/Cvib (formulas) 

From a formula 2 and a formula 3, drawing 2 (A) can also be expressed like drawing 2 
(B). 

[0102] Compliance Cact expresses the volume of the medium which can be received 
according to the deformation when putting a pressure on an unit area. That is, 
Compliance Cact expresses the ease of carrying out of deformation. 
[0103] A hquid is fully held in a liquid container and drawing 2 (C) shows the sectional 
view of the actuator 106 in case the liquid is filled around the oscillating field of an 
actuator 106. A liquid is fully held in a liquid container and M'max of drawing 2 (C) 
expresses the maximum of an addition inertance (what **(ed) the additional mass (mass 
which affects vibration of an oscillating field) by the square of area) in case the liquid is 
filled around the oscillating field of an actuator 106. M*max M*max=(pixrho/(2xk3)) x 
(2x(2xkxa) 3/(3xpi))/(pixa 2) 2 (formula 4) 

(a is [ the consistency of a medium and k of the radius of the oscillating section and rho ] 
the wave numbers.) ~ it is expressed. 



-18- 



Machine English Translation of JP 2002-219814A 



[0104] In addition, a formula 4 is materialized when the radius a of the oscillating field of 
an actuator 106 is circular. Addition inertance M' is an amount which shows that the mass 
of the oscillating section is increasing seemingly by the medium near the oscillating 
section. As shown in a formula 4, M'max changes with the radius a of the oscillating 
section, and the consistencies rho of a medium a lot. 
[0105] Wave number k k=2x pixfact/c (formula 5) 

(fact is the resonance frequency of the oscillating section.) c It is the rate of the sound 
which spreads the inside of and a medium. It is expressed. 

[0106] A Uquid is fully held in a liquid container and drawing 2 (D) shows the oscillating 
section of the actuator 106 in the case of being dmwing 2 (C) with which the liquid is 
filled around the oscillating field of an actuator 106, and the equal circuit of a cavity 162. 
[0107] Although the liquid of a liquid container is consumed and drawing 2 (E) does not 
have a liquid around the oscillating field of an actuator 106, in the cavity 162 of an 
actuator 106, the sectional view of the actuator 106 when the liquid remains is shown. 
[0108] A formula 4 is a formula showing the greatest inertance M'max determined from 
the consistency rho of ink etc., when the liquid is filled by the liquid container. Generally 
addition inertance M' when the liquid a liquid is around the oscillating field of an actuator 
106 on the other hand, the liquid in a liquid container being consumed and remaining in a 
cavity 162 is permuted by the gas or the vacuum is M - rhoxt/S. (formula 6) 
It can express (in detail the formula 8 below-mentioned reference). Here, t is the 
thickness of the medium in connection with vibration. S is the area of the oscillating field 
of an actuator 106. case the radius a of an oscillating field is circular ~ S=pixa 2 it is . 
[0109] Therefore, addition inertance M' follows a formula 4, when a liquid is fully held in 
a liquid container and the liquid is filled around the oscillating field of an actuator 106. 
On the other hand, a liquid is consumed, and a formula 6 is followed when the liquid 
around the oscillating field of an actuator 106 is permuted by the gas or the vacuum, a 
liquid remaining in a cavity 162. 

[0110] Here, although the liquid of a liquid container is consumed and there is no liquid 
around the oscillating field of an actuator 106 like drawing 2 (E), addition inertance M' 
when the Kquid remains in the cavity 162 of an actuator 106 is made into M'cav for 
convenience, and is distinguished from addition inertance M'max in case the liquid is 
filled around the oscillating field of an actuator 106. 

[0111] Although the liquid of a liquid container is consumed and drawing 2 (F) does not 
have a liquid around the oscillating field of an actuator 106, in the cavity 162 of an 
actuator 106, the oscillating section of the actuator 106 in the case of being drawing 2 (E) 
in which the liquid remains, and the equal circuit of a cavity 162 are shown. 
[0112] Here, the parameters related to the condition of a medium are the consistency rho 
of a medium, and thickness [ of a medium ] t in a formula 6. When the liquid is fully held 
in the liquid container, a liquid contacts the oscillating section of an actuator 106. On the 
other hand, when the liquid is not fully held in the liquid container, a liquid remains 
inside a cavity or a gas or a vacuum contacts the oscillating section of an actuator 106. 
The surrounding liquid of an actuator 106 is consumed and addition inertance MVar in 
the process which shifts to M'cav of drawling 2 (E) changes with the hold conditions of 
the liquid in a liquid container from M'max of drawing 2 (C) in connection with thickness 
t of the consistency rho of a medium and a medium changing. Thereby, resonance 
frequency fs also changes. Therefore, the hold condition (existence) of the liquid in a 
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liquid container is detectable by specifying resonance frequency fs. 

[0113] As shown in drawing 2 (E), when it considers as t=d here and M'cav is expressed 

using a formula 6, depth d of a cavity is substituted for t of a formula 6, and it is 

M'cav=rhoxd/S. (formula 7) 

It becomes. 

[0114] Moreover, if a medium is a liquid with which classes differ mutually, since a 
consistency rho changes with differences in a presentation, addition inertance M' differs 
from resonance frequency fs. Therefore, the class of liquid is detectable by specifying 
resonance frequency fs. 

[0115] Drawing 3 (A) is a graph which shows relation with the resonance frequency fs of 
the amount of the ink in an ink tank, ink, and the oscillating section. Here, ink is 
explained as one example of a liquid. An axis of ordinate shows resonance frequency fs, 
and an axis of abscissa shows the amount of ink. When an ink presentation is fixed, 
resonance frequency fs rises with the fall of an ink residue. 

[0116] When ink is fully held in an ink container and ink is filled around the oscillating 
field of an actuator 106, the maximum addition inertance M'max serves as a value 
expressed to a formula 4. On the other hand, when ink is not filled around the oscillating 
field of an actuator 106, ink being consumed and a liquid remaining in a cavity 162, it is 
addition inertance MVar. It is computed by the formula 6 based on thickness t of a 
medium. The process in which ink is consumed gradually is also detectable by t in a 
formula 6 being small in d (referring to drawing 1 (B)) of the cavity 162 of the actuator 
106 with which a liquid remains since it is the thickness of the medium in connection 
with vibration, namely, making a substrate 178 thin enough (refer to drawing 2 (C)). 
Here, tink considers as the thickness of the ink in connection with vibration, and sets 
tink-max to tink in M'max. 

[0117] For example, an actuator 106 is arranged almost horizontally to the oil level of ink 
on the base of an ink cartridge. In this case, if ink is consumed and the oil level of ink 
becomes below the height of tink-max from an actuator 106, MVar will change with 
formulas 6 gradually and resonance frequency fs will change with formulas 1 gradually. 
Therefore, as long as the oil level of ink is within the limits of t, as for an actuator 106, 
the consumption condition of ink is detectable gradually. 

[0118] Or an actuator 106 may be arranged almost perpendicularly by the side attachment 
wall of an ink cartridge to the oil level of ink. In this case, if ink is consumed and the oil 
level of ink arrives at the oscillating field of an actuator 106, addition inertance M' will 
decrease with the fall of water level. Thereby, resonance frequency fs increases gradually 
by the formula 1 . Therefore, as long as the oil level of ink is within the limits of diameter 
2a (refer to drawing 2 (C)) of a cavity 162, as for an actuator 106, the consumption 
condition of ink is detectable gradually. 

[0119] The curve X of drawing 3 (A) expresses relation with the resonance frequency fs 

of the amount of the ink held in the ink tank the case where the cavity 162 of the actuator 
1 06 arranged on the base is made shallow enough, and at the time of making greatly 
enough or long the oscillating field of the actuator 106 arranged at the side attachment 
wall, ink, and the oscillating section. While the amount of the ink in an ink tank 
decreases, he can understand signs that the resonance frequency fs of ink and the 
oscillating section changes gradually. 

[0120] The case where the process in which ink is consumed gradually is detectable in a 
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detail is a case where both the liquids and gases from which a consistency differs 
mutually exist, and it is concerned with vibration, in the circumference of the oscillating 
field of an actuator 106 more. While liquids decrease in number, a gas increases the 
medium on the circumference of an oscillating field of an actuator 106, and in connection 
with vibration, as ink is consumed gradually. 

[0121] For example, it is the case where an actuator 106 is horizontally arranged to the 
oil level of ink, and is tink. When smaller than tink-max, the medium in connection with 
vibration of an actuator 106 contains both ink and a gas. Therefore, when the condition of 
having become below M'max of a formula 4 is expressed with the additional mass of ink 
and a gas using the area S of the oscillating field of an actuator 106, it is. 
M -M'air+M'ink= rho airxtair/S+rho inkxtink/S (formula 8) 

It becomes. Here, M'air is the inertance of air and M'ink is the inertance of ink. rhoair is 
the consistency of air and rhoink is the consistency of ink. tair is the thickness of the air 
in connection with vibration, and tink is the thickness of the ink in connection with 

vibration. 

[0122] When the actuator 106 is arranged almost horizontally to the oil level of ink as 
liquids decrease in number among the media in connection with the vibration in the 
circumference of an oscillating field of an actuator 106 and a gas increases, tair increases 
and tink decreases. By it, MVar decreases gradually and resonance frequency increases 
gradually. Therefore, the amount of the ink which remains in an ink tank, or the 
consumption of ink is detectable. In addition, in a formula 7, it is the formula of only the 
consistency of a liquid because the case of being so small that the consistency of air being 
disregarded is assumed to the consistency of a liquid. 

[0123] When the actuator 106 is arranged almost perpendicularly to the oil level of ink, 
the media in connection with vibration of an actuator 106 are considered to be the field of 
only ink, and the equal circuit (not shown) of juxtaposition of the medium in connection 
with vibration of an actuator 106 with a gaseous field among the oscillating fields of an 
actuator 106. If the medium in connection with vibration of an actuator 106 sets area of 
the field of only ink to Sink and the medium in connection with vibration of an actuator 
106 sets area of a gaseous field to Sair 1/M -l/M'airHl/M'ink=Sair/(rhoairxtair) 
+Sink/(rhoinkxtink) (formula 9) 
It becomes. 

[0124] In addition, a formula 9 is applied when ink is not held at the cavity of an actuator 
106. It is M*cav of M' and a formula 7 according to a formula 9 about an addition 
inertance in case ink is held at the cavity of an actuator 106. It is calculable with the sum. 
[0125] Vibration of an actuator 106 cannot detect the process in which ink decreases in 
number gradually, when the actuator 106 is arranged on the base with extent with the 
depth slightly smaller than tink-max in which ink remains, since it changes to the depth 
(d) in which ink remains from the depth of tink-max. In this case, it detects that the 
amount of ink changed from oscillating change of the actuator in the slight amount 
change of ink to depth d which remains from tink-max. Moreover, it is arranged on a side 
face, and when the path of opening (cavity) is small, it is difficult to detect the oscillating 
change of ink of an actuator while passing opening, i.e., the amount of a passage process, 
and a liquid ink side detects a top [ opening ] or the bottom. 

[0126] For example, the curve Y of drawing 3 (A) shows relation with the resonance 
frequency fs of the amount of the ink in the ink tank in the case of a small circular 
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oscillating field, ink, and the oscillating section. Between the differences Q of the amount 
of ink before and after the oil level of the ink in an ink tank passes through the stowed 
position of an actuator, signs that the resonance fi*equency fs of ink and the oscillating 
section is changing violently are shown. From this, it is detectable in an ink tank whether 
ink is carrying out specified quantity survival in binary. 

[0127] Since the method of detecting the existence of a liquid using an actuator 106 
detects the existence of ink because a diaphragm 176 contacts a liquid and directly, 
compared with the approach of calculating the consumption of ink with software, its 
detection precision is high. Furthermore, although the approach conductivity detects the 
existence of ink using an electrode may be influenced according to the attaching position 
of the electrode to a liquid container, and the class of ink, the approach of detecting the 
existence of a liquid using an actuator 106 is hard to be influenced according to the 
attaching position of the actuator 106 to a liquid container, and the class of ink. 
[0128] Furthermore, since the both sides of an oscillation and detection of the existence 
of a liquid can be carried out using the single actuator 106, as compared with the 
approach of carrying out oscillation and detection of the existence of a liquid using a 
different sensor, the number of the sensors attached in a liquid container can be 
decreased. Therefore, a liquid container can be manufactured cheaply. In addition, it is 
desirable that it is [ sound / which an actuator 106 generates working ] quiet by setting 
the oscillation frequency of the piezo-electric layer 160 as a non-audible field. 
[0129] Draw ing 3 (B) shows an example of relation with the resonance frequency fs of 
the consistency of ink, ink, and the oscillating section. Here, ink is explained as an 
example of a liquid, and "ink and "ink sky" mean two relative conditions, and do not 
mean the so-called ink full condition and ink, and a condition. As shown in drawing 3 
(B), when an ink consistency is high, since an addition inertance becomes large, 
resonance frequency fs falls. That is, resonance frequency fs changes with classes of ink. 
Therefore, in case it is re-filled up with ink by measuring resonance frequency fs, it can 
check whether the ink in which consistencies differed is mixed. That is, the ink tank 
which holds the ink in which classes differ mutually is discriminable. 
[0130] Then, when the size and the configuration of a cavity are set up so that a liquid 
may remain in the cavity 162 of an actuator 106 even if the liquid in a liquid container is 
the state of the sky, the conditions which can detect the condition of a liquid correctly are 
explained in full detail. If the condition of a liquid can be detected when the liquid is 
filled in the cavity 162, an actuator 106 can detect the condition of a liquid, even if it is 
the case where the liquid is not filled in the cavity 162. 

[0131] Resonance frequency fs is a function of Inertance M. Inertance M is the sum of 
the inertance Mact of the oscillating section, and addition inertance M'. Here, addition 
inertance M' is related to the condition of a liquid. Addition inertance M' is an amount 
which shows that the mass of the oscillating section is increasing seemingly by the 
medium near the oscillating section. That is, the increment of the mass of the oscillating 
section by what (the inertance in connection with vibration increases) a medium is 
seemingly absorbed for by vibration of the oscillating section is said. 
[0132] Therefore, M*cav MWx in a formula 4 When large, all the media absorbed 
seemingly are liquids which remain in a cavity 162. Therefore, it is the same as the 
condition that the liquid is filled in the liquid container. In this case, the medium in 
connection with vibration is M'max. Since it does not become small, change is 
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undetectable even if ink is consumed. 

[0133] On the other hand, when M'cav is smaller than M' max in a formula 4, the medium 
absorbed seemingly is the gas or vacuum in the liquid which remains in a cavity 162, and 
a liquid container. Since M' changes unlike the condition that the liquid is filled in the 
liquid container at this time, resonance frequency fs changes. Therefore, an actuator 106 
can detect the condition of the liquid in a liquid container. 

[0134] That is, the liquid in a liquid container is the state of the sky, and when a liquid 
remains in the cavity 162 of an actuator 106, the conditions on which an actuator 106 can 
detect the condition of a liquid correctly are that M'cav is smaller than M'max. In 
addition, condition M'max>M'cav to which an actuator 106 can detect the condition of a 
liquid correctly is not concerned with the configuration of a cavity 162. 
[0135] Here, it is M'cav. It is the mass inertance of the liquid of a capacity almost equal 
to the capacity of a cavity 162. Therefore, M'max >M'cav From inequality, an actuator 
106 can express the conditions which can detect the condition of a liquid correctly as 
conditions for the capacity of a cavity 162. For example, when the radius of the opening 
161 of the cavity 162 of a circle configuration is set to a and the depth of a cavity 162 is 
set to d, it is M'max>rhoxd/pi a2. (formula 10) 

It comes out. When a formula 10 is developed, it is a/d>3xpi/8. (formula 1 1) 
The conditions to say are searched for. Therefore, if it is the actuator 106 which has the 
cavity 162 which are the radius a of the opening 161 which fills a formula 11, and depth [ 
of a cavity 162 ] d, even if the liquid in a liquid container is the state of the sky and it is 
the case where a liquid remains in a cavity 162, the condition of a liquid can be detected, 
without incorrect-operating. 

[0136] In addition, when the configuration of a cavity 162 is circular, a formula 10 and a 
formula 1 1 are restricted and are materialized. The formula of M'max which corresponds 
when the configuration of a cavity 162 is not circular is used, and it is pia2 in a formula 
10. If it calculates by replacing with the area, the relation between dimensions, such as 
width of face of a cavity and die length, and the depth can be drawn. 
[0137] In addition, it can be said that the approach of measuring back EMF generated in 
an actuator 106 by residual vibration has detected change of an acoustic impedance at 
least since addition inertance M' also influences an acoustic-impedance property. 
[0138] Moreover, according to this example, back EMF which an actuator 106 generates 
vibration and generates in an actuator 106 by subsequent residual vibration is measured. 
However, it is not necessarily required for the oscillating section of an actuator 106 to 
give vibration to a liquid by its vibration by driver voltage. That is, if it vibrates with the 
liquid of a certain range in contact with it even if the oscillating section does not oscillate 
itself, the piezo-electric layer 160 will bend and will deform. This deflection deformation 
generates the back EMF electrical potential difference, and transmits that back EMF 
electrical potential difference to the up electrode 164 and the lower electrode 166. The 
condition of a medium may be detected by using this phenomenon. For example, it may 
set to an Inkjet recording apparatus, and the condition of an ink tank or the ink of the 
interior may be detected using vibration around the oscillating section of the actuator 
generated with the reciprocating motion of the carriage by the scan of the print head at 
the time of printing. 

[0139] Drawing 4 (A), drawing 4 (B), and drawing 4 (C) show the wave of the residual 
vibration of an actuator 106 after vibrating an actuator 106, and the measuring method of 
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residual vibration, the ink in the stowed position level of the actuator 106 in an ink 
cartridge ~ the upper and lower sides of water level are detectable with frequency change 
of the residual vibration after an actuator 106 oscillates, and change of the amplitude. 
Drawin g 4 (A) Or in drawing 4 (C), an axis of ordinate shows the electrical potential 
difference of back EMF generated by the residual vibration of an actuator 106, and an 
axis of abscissa shows time amount. By the residual vibration of an actuator 106, it is 
drawing 4 (A). Or as shown in drawing 4 (C), the wave of the analog signal of an 
electrical potential difference occurs. Next, an analog signal is changed into the digital 
numeric value corresponding to the frequency of a signal. In the example shown in 
drawing 4 (A) thru/or drfrwing 4 (C), the time amount which four pulses to 8 pulse eye 
produce from 4 pulse eye of an analog signal is measured. 

[0140] More, in a detail, after an actuator 106 oscillates, the count which crosses the 
predetermined reference voltage set up beforehand from a low-battery side to a high- 
voltage side is counted. And the digital signal which set the between from four counts to 
eight counts to High is generated, and the time amount from four counts to eight counts is 
measured by the predetermined clock pulse. 

[0141] Drawing 4 (A) is a wave in case a liquid ink side is in a high order rather than the 
stowed position level of an actuator 106. On the other hand, drawing 4 (B) is a wave in 
case there is no ink in the stowed position level of an actuator 106. When drawing 4 (A) 
is compared with drawing 4 (B), in drawing 4 (A), a******** understands the time 
amount from four counts to eight counts from drawing 4 (B). A paraphrase changes the 
time amount from four counts to eight counts by the existence of ink. The consumption 
condition of ink is detectable using a difference of this time amount. 
[0142] After vibration of an actuator 106 is stabilized, it counts for beginning 
measurement from 4 count eye of an analog wave. What it was presupposed that it is 
from 4 count eye is a mere example, and may count from the count of arbitration. Here, 
the signal from 4 count eye to 8 count eye was detected, and the time amount from 4 
count eye to 8 count eye is measured by the predetermined clock pulse. It can ask for 
resonance frequency based on this time amount. As for a clock pulse, it is desirable that it 
is the pulse of a clock equal to the clock for controlling the semiconductor memory 
attached in an ink cartridge. Moreover, there is no need of measuring the time amount to 
8 count eye, and it may be counted to the count of arbitration. In drawing 4 , although the 
time amount from 4 count eye to 8 count eye is measured, according to the circuitry 
which detects a frequency, the time amount in a different counting interval may be 
detected. 

[0143] For example, when fluctuation of the amplitude of a peak is small, in order the 
quality of ink is stable, and to gather the rate of detection, you may ask for resonance 
frequency by detecting the time amount from 4 count eye to 6 count eye. Moreover, the 
quality of ink is unstable, and when fluctuation of the amplitude of a pulse is large, in 
order to detect residual vibration correctly, the time amount from 4 count eye to 12 count 
eye may be detected. 

[0144] Moreover, the wave number of the voltage waveform of back EMF within a 
predetermined period may be counted as other examples (not shown). It can ask for 
resonance frequency also by this approach. More, after an actuator 106 oscillates, in a 
detail, only a predetermined period generates the digital signal which is High, and the 
count which crosses predetermined reference voltage from a low-battery side to a high- 
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voltage side in the predetermined period concerned is counted in it. The existence of ink 
is detectable by measuring the number of counts. 

[0145] Furthermore, the back EMF wave amplitudes differ by the case where there are 
not a case where ink is filled in the ink cartridge, and ink into an ink cartridge so that 
drawing 4 (A) and drfr^Aing.^^^ (B) may be compared and understood. Therefore, the 
consumption condition of the ink in an ink cartridge may be detected by measuring the 
back EMF wave amplitude, without asking for resonance frequency. 
[0146] Top-most vertices and drawing 4 (B) of the back EMF wave [ detail ] of drawing 
4 (A) more Reference voltage is set up between the top-most vertices of the back EMF 
wave. When only a predetermined period generates the digital signal which is High and 
the back EMF wave crosses reference voltage for it in the predetermined period 
concemed after the actuator 106 oscillated, it is judged that there is no ink. When the 
back EMF wave does not cross reference voltage, it is judged that there is ink. 
[0147] Drawing 4 (C) shows the example which measured the time amount from 4 count 
eye of the pulse shape shown in drawin g 4 (A) using the predetermined clock pulse to 8 
count eye. In this drawing, the clock pulse has appeared by five counts from 4 count eye 
before 8 count eye (in fact, although the clock pulse for 200 counts appears firom 100 
counts, in order to simplify explanation here, few clock pulses explain). Since a clock 
pulse is a pulse which has a fixed period, it can measure time amount by counting the 
number of a clock pulse. It can ask for resonance firequency by measuring the time 
amount of a before [ fi'om 4 count eye / 8 count eye ]. When a back EMF wave-like 
frequency with desirable for example, having a period shorter than the period of the back 
EMF wave is about 400kHz, as for a clock pulse, it is desirable that it is a clock pulse 
with high fi-equencies, such as 16 etc. MHz. 

[0148] Drawing 5 shows the configuration of the recording device control section 2000 
for controlling an ink jet recording device by an actuator 106 detecting change of an 
acoustic impedance based on the result which detected the consumption condition of the 

liquid in a liquid container 1 , and was detected. 

[0149] As opposed to two actuators 106A and 106C with which the ink hold section 
(hold space) IS of a liquid container 1 was equipped with the recording device control 
section 2000 Each actuator 106A, The liquid consumption condition detecting element 
1200 which detects the consumption condition of a liquid from change of the acoustic 
impedance which gives the electrical potential difference which drives 106C 
alternatively, and Actuators 106A and 106C detect as a result. It has the control circuit 
section 1500 which controls a recording device based on the detection result of the liquid 
existence which the liquid consumption condition detecting element 1200 outputs. 
[0150] As shown in drawing 5 , two actuators 106 A and 106C are installed in a different 
location along the oil-level fall direction by liquid consumption. In this case, as shown in 
drawing 6 . actuator 106A is prepared near the oil level at the fiiU time in the ink hold 
section (hold space) IS of a liquid container 1, and actuator 106C is prepared near the oil 
level at a liquid and the time. Each actuators 106A and 106C are connected to solid state 
switches SWA and SWC, respectively. Each solid state switches SWA and SWC are 
controlled by the control section 1400, and when any one switch is switch-on, they are 
possible also for considering as non-switch-on. [ of other switches ] 
[0151] The control circuit section 1500 is further equipped with the control section 1400 
which operates based on the detection result of the liquid existence which the liquid 
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consumption condition detecting element 1200 outputs, and the recording device 
actuation control section 1402 which controls actuation of a recording device based on 
directions of a control section 1400. The control circuit section 1500 is further equipped 
with the presentation processing section 1404 by which the actuation is controlled by the 
recording device actuation control section 1402, the printing actuation control section 
1406, the ink supplement processing section 1408, the cartridge message-exchange 
section 1410, the print-data storage processing section 1412, and the printing data storage 
section 1414. 

[0152] Although the record device control section 2000 may be formed in the interior of 

an Inkjet recording apparatus, the function of a part of record device control section 2000 
may be prepared outside. For example, the function of the control circuit section 1500 
may be given to external devices, such as a computer connected to the recording device. 
Furthermore, the function of a part of recording device control section 2000 may be 
stored in a record medium as a program, and may be supplied. When the function of a 
part of recording device control section 2000 is improved later by supplying the function 
of a part of recording device control section 2000 to the computer connected to the 
recording device as a program in which it was stored by the record medium, the program 
which performs the newest function easily can be stored in the storage of a computer, and 
actuation of a recording device can always be controlled using the newest function. 
[0153] Moreover, the function of a part of record device control section 2000 may be 
transmitted to the terminal of the computer connected to a recording apparatus through a 
telecommunication circuit as a program from information processors, such as a server. In 
this case, the newest function can come to hand from a server through a 
telecommunication circuit easily, and can be stored in the storage of a computer, and, 
thereby, a recording device can always perform the newest function. 
[0154] The liquid consumption condition detecting element 1200 drives Actuators 106A 
and 106C, and detects the existence of the liquid in a liquid container 1 from change of an 
acoustic impedance. For example, the liquid consumption condition detecting element 
1200 has the measuring circuit section 800 which measures back EMF (for example, 
electrical-potential-difference value) which Actuators 106A and 106C generated by 
residual vibration, and the detector section 1 100 which outputs the signal with which the 
existence of the liquid in a liquid container 1 is expressed based on back EMF which the 
measuring circuit section 800 measured. 

[0155] The measuring circuit section 800 has the driver voltage generation section 850 
which generates the driver voltage which drives Actuators 106A and 106C. The actuator 
from which the switch which corresponds by the driver voltage generated by the driver 
voltage generation section 850 among the actuators 106A and 106C with which the liquid 
container 1 was equipped is switch-on by the control section 1400 drives, and is 
oscillated. As for an actuator, after a drive oscillation continues vibrating. By this residual 
vibration, the actuator itself generates back EMF. The measuring circuit section 800 
changes the wave-like analog signal of back EMF which the actuator generated into the 
digital signal which has the same frequency, and outputs it to the digital circuit section 
900. 

[0156] The detector section 1 100 has the digital circuit section 900 which counts in 
digital one the pulse number within fixed time amount of the digital signal which the 
measuring circuit section 800 outputted, and the liquid existence judging section 1000 
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which judges the existence of a liquid based on the pulse number which the digital circuit 
section 900 counted. 

[0157] In this example, as the digital circuit section 900 is shown in drawing 4 (A) and 
drawing 4 (B), from 4 count eye in the back EMF wave which the measuring circuit 
section 800 outputted to 8 count eye outputs the signal of High. Furthermore, as shown in 
drawing 4 (C), the digital circuit section 900 counts the pulse number of a predetermined 
clock pulse (it has a period shorter than the period of the back EMF wave) in the period 
which is High from 4 count eye in the above-mentioned digital signal to 8 count eye. At 
counting the pulse number of the clock pulse which has a fixed period, the time amount 
from 4 count eye to 8 count eye can be measured. For example, at drawing 4 (C), a clock 
pulse exists by five counts and can compute time amount by multiplying five counts by 
the period of a clock pulse. 

[0158] Here, although the clock pulse of a low frequency is made into an example and 

explained in order to simplify explanation, a clock pulse with high frequencies, such as 
16 etc.MHz, is used in fact. Based on the counted value which the digital circuit section 
900 outputted, the liquid existence judging section 1000 judges the existence of the liquid 
in a liquid container 1, and outputs a judgment result to the control circuit section 1500. 
[0159] In this example, since the location where the oil-level fall directions differ is 
equipped with two or more actuators 106 A and 106C, respectively, the consumption 
condition of the liquid in the stowed position of each actuator is gradually detectable. 
[0160] The output signals of each actuator differ by whether an oil level is higher than the 
attaching position level of each actuator. For example, if the frequency and amplitude of 
back EMF which are detected change a lot, a detecting signal will change in connection 
with it. The liquid consumption condition detecting element 1200 can judge whether the 
oil level of a liquid passed the attaching position level of each actuators 106A and 106C 
based on each detecting signal. Detection processing is periodically performed to the 
timing defined beforehand, for example. 

[0161] Here, an oil level makes a condition lower than the attaching position of an 
actuator "a liquid-less condition", and makes the condition that an oil level is higher than 
an actuator "a condition with a liquid." An oil level's passage of an actuator changes a 
detection result from "a condition with a liquid" to "a liquid-less condition." With the 
gestah of this operation, detection of oil-level passage shows change of such a detection 
result. 

[0162] As a description of this operation gestalt, a control section 1400 chooses the 
actuator used for detection of an impedance along the fall direction of the oil level of a 
liquid according to advance of liquid consumption. A detailed explanation makes only 
solid state switch SWA switch-on in the state of immediately after [ wearing of a liquid 
container 1 ], i.e., liquid, full that only actuator 106A should be used. If a liquid is 
consumed and an oil level passes actuator 106A, actuator 106A will detect a liquid-less 
condition. In response to this, a control section 1400 makes solid state switch SWA non- 
switch-on so that it may switch a liquid detection location to the lower berth, and it 
makes only a solid state switch SWC switch-on. If a liquid is consumed and an oil level 
passes actuator 106C, actuator 106C will detect a liquid-less condition. 
[0163] When the liquid consumption condition detecting element 1200 outputs the 
judgment result without a liquid by actuator 106C, the processing or ink supplement 
processing corresponding to the amount of low ink is performed. A control section 1400 
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controls the recording device actuation control section 1402, and performs predetermined 
processing corresponding to the amount of low ink. The processing corresponding to the 
amount of low ink is processing which takes that ink ran short into consideration, and 
forbids or controls actuation of recording devices, such as unsuitable printing. Based on 
directions of a control section 1400, the recording device actuation control section 1402 
controls actuation of the presentation processing section 1404, the printing actuation 
control section 1406, the ink supplement processing section 1408, the cartridge message- 
exchange section 1410, or the print-data storage processing section 1412, and performs 
processing corresponding to the amount of low ink. 

[0164] The presentation processing section 1404 presents the information corresponding 
to the existence of the liquid in the liquid container 1 detected by the actuator 106. 
Informational presentation has the display on a display 1416, and the alert by the 
loudspeaker 1418. Displays 1416 are the display panel of a recording device, and the 
screen of the computer connected to the recording device. Or if the presentation 
processing section 1404 is connected with a loudspeaker 1418 and an actuator 106 
detects those without a liquid, an information sound will be outputted from a loudspeaker 
1418. The loudspeaker of a recording device is sufficient as a loudspeaker 1418, and the 
loudspeaker of external devices, such as a computer connected to the recording device, is 
sufficient as it. Moreover, it is also suitable to use a sound signal as an information 
sound, and the synthesized speech which shows an ink consumption condition by speech 
synthesis processing may be generated. 

[0165] The printing actuation control section 1406 controls the printing right hand side 
1420, and stops printing actuation of a recording device. The printing actuation after ink 
is lost is avoided by halt of printing actuation. Moreover, as other examples of the 
processing corresponding to the amount of low ink, the printing actuation control section 
1406 may forbid moving to the next printing processing, after ending a certain printing 
processing. By prohibition of such printing processing, it is in the middle of one printing 
processing, for example, printing of a series of texts, and can avoid that printing stops. 
Moreover, in order to prevent printing processing stopping as an example of prohibition 
of printing processing while printing 1 page, it is also desirable to forbid the printing 
processing after newpage termination. 

[0166] The ink supplement processing section 1408 controls ink supplement equipment 
1422, and supplements a liquid container 1 with ink automatically. Printing is continuable 
with a supplement of this ink. 

[0167] The cartridge message-exchange section 1410 controls the cartridge swap device 
1424, and exchanges ink cartridges automatically. Printing actuation can be continued by 
such correspondence processing, without troubling a user's hand. 
[0168] The print-data storage processing section 1412 stores the printing data before the 
completion of printing in the printing data storage section 1414 as processing 
corresponding to the amount of low ink. This printing data is printing data sent to a 
recording apparatus after ink and detection. It is avoidable that the printing data before 
printing are lost with storing of this printing data. 

[0169] About components 1404-1412, these all do not need to be prepared in the 
recording device control section 2000. Moreover, in no components 1404-1412, 
processing corresponding to the amount of low ink needs to be performed, and at least 
one processing corresponding to the amount of low ink should just be performed. For 



-28- 



Machine English Translation of JP 2002-219814A 



example, if the ink supplement processing section 1408 or the cartridge message- 
exchange section 1410 processes, the printing actuation control section 1406 does not 
need to perform halt processing of printing actuation. 

[0170] In addition, configuration ** which avoids the configuration, i.e., the unsuitable 
actuation by the lack of ink, which performs processing corresponding to the amount of 
low ink except having illustrated above may be prepared. Moreover, it is suitable for the 
above-mentioned processing corresponding to the amount of low ink to perform, after 
actuator 106C detected "he has no liquid" in the stowed position and "predetermined 
printing for amount of allowances" is performed. "The predetermined amount of 
allowances" is set as suitable values fewer than the amount of printings until it will 
consume all ink after "with [ no liquid ]" detection of actuator 106C. 
[0171] According to the gestalt of this operation, since a detection location is switched 
caudad, no actuators operate to coincidence. That is, the frequency of actuation of an 
actuator is low. Therefore, the amount of data processing in a control section 1400 can be 
controlled. Consequently, detection actuation does not reduce the throughput of printing 
actuation. 

[0172] Moreover, since the driver voltage generation section 850 grade is prepared in 

common to two or more actuators, the efficiency of the configuration of a circuit is 

increased also in respect of the point of an arrangement tooth space, or cost. 

[0173] moreover, the gestalt of this operation ~ actuator 106A — "— liquid full" ~ being 

detectable ~ actuator 106C ~ "liquid ~ and ~ " ~ it is detectable, for this reason, "liquid - 

- and ~ " ~ the case where it detects ~ "liquid ~ full ~ it is very suitable for the control 

which supplements a liquid container 1 with a liquid to" condition. 

[0174] Here, the example of ink supplement equipment 1422 is explained using dra wing 

7 . In drawing 7 , carriage 3001 is guided and is constituted by the guide member 3002 

possible [ a both-way drive ] by the driving means which is not illustrated. 

[0175] Four ink supply units 3003 which have a liquid container 1 are carried in the 

upper part of carriage 3001 . The recording head 3004 is formed in the inferior surface of 

tongue of carriage 3001. 

[0176] The cartridge holder 3006 which holds an ink cartridge 3005 is arranged at the 
both sides of the migration field of carriage 3001. Moreover, the ink supply unit 3007 is 
arranged in the upper part of the non-printing area of the migration field of carriage 3001 . 
[0177] The ink supply unit 3007 is connected to the ink cartridge 3005 by the tube 3008. 
And it is the phase which carriage 3001 moved to the ink supply field, and connects with 
the ink inlet 3009 of the ink supply unit 3003, and the ink supply unit 3007 can pour in 
ink. In addition, 3010 is a pump unit which is the ink injection pressure power unit 
connected to the ink supply unit 3007 by the tube 301 1, and 3021 is the atmospheric-air 
clear aperture of the ink supply unit 3003. 

[0178] About the detailed structure of the ink supply unit 3003, it is the same as that of 
what is indicated by Japanese Patent Application No. No. 315071 [ 1 1 to ], and 
abbreviation. Therefore, the explanation is omitted by quoting Japanese Patent 
Application No. No. 315071 [ 1 1 to ] here. By this citation, all the written contents of the 
patent application concemed serve as the items mentioned of this specification. 
[0179] But unlike the ink supply unit by the patent application concemed, there is no 
need that the float for oil-level detection is formed so that clearly fi*om the meaning of 
this invention. The description that a float is unnecessary brings about advantages, such 
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as release (improvement in operational reliability) from the various troubles resulting 
from implementation of the decrease of cost by simplification of a configuration, and 
small and lightweight-izing, and the malfunction of the float concemed. 
[0180] In addition, the number of the actuators arranged is not limited. In that case, 
spacing of an actuator may not be fixed. For example, it is so suitable that an oil level 
becomes low to narrow spacing of an actuator. Such deformation is applicable similarly 
in other following operation gestalten. 

[0181] Moreover, although the drive circuit of two actuators 106A and 106C etc. consists 
of gestalten of the above-mentioned operation in common, these circuits may be prepared 
independently because of each actuator. It is also possible to detect the resonance 
frequency of two actuators 106A and 106C to coincidence in this case, and to distinguish 
a liquid consumption condition by whether these are the same. For example, when the 
resonance frequency detected from both the actuators 106A and 106C is the same, it is [ 
whether it is in ink and a condition, or ] in an ink full condition (ink frill condition). 
[0182] In addition, as shown in drawing 8 and drawing 9 . when preparing only actuator 
106A, only an ink frill condition (ink full condition) is detected, this mode ~ "liquid ~ it 
is frill and there is nothing ~ " ~ a case ~ inmiediately ~ "liquid ~ frill ~ in equipment 
which is supplemented with a liquid to" condition, it is very suitable. In this case, soUd 
state switch SWA is omissible. 

[0183] Drawing 10 is the block diagram showing the recording apparatus control section 
2000 of draw ing 5 with other liquid-container V. With this operation gestalt, as shown in 
drawing 1 1 . the location near the upper part and the location near the lower part of the 
predetermined oil level LL of liquid-container 1' are equipped with Actuators 106 A and 
106B, respectively. [ of ink hold section IS' ] About other configurations, it is the same as 
that of the gestalt of the operation shown in drawing 5 , and abbreviation. 
[0184] The gestalt of this operation is effective in order to always maintain the oil-level 
level of liquid-container V near the predetermined oil level LL. That is, the oil-level level 
of a liquid is always maintainable near the predetermined oil level LL by supplying a 
liquid to liquid-container 1', if actuator 106B detects "he has no liquid", and suspending 
the Kquid supply to liquid-container T, if actuator 106A detects "those with a liquid." 
Thus, if oil-level level of a liquid is made abbreviation regularity, since the so-called head 
of a liquid will serve as abbreviation regularity, liquid discharging performance may 
improve notably. 

[0185] Drawing 12 shows the operation gestalt which transformed the recording device 
control section 2000 shown in drawing 5 . It is equipped with the Uquid container 1 of 
drawing 12 on carriage so that it may be open for free passage in the head section 1300 
for breathing out and printing the liquid in a liquid container 1 to record media, such as 
the recording paper. The head section 1300 is driven by the head mechanical component 
1440. Moreover, the recording device of drawing 12 has the cleaning section 1436 which 
attracts a liquid from the head section 1300 and cleans the nozzle of the head section 
1300. When the cleaning mechanical component 1432 drives a pump 1434, the cleaning 
section 1436 attracts a liquid from the head section 1300. 

[0186] The control circuit section 1502 of the recording device control section 2004 
shown in drawing 12 To the element which the recording device control section 2000 
shown in drawing 5 has, in addition, the liquid regurgitation counter 1450 which counts 
the number of the ink droplets which the head section 1300 breathed out (dot counter). 
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The liquid consumption calculation section 1452 which computes ink consumption based 
on the number of the ink droplets which the hquid regurgitation counter 1450 counted, It 
has further the cleaning control section 1442 which controls the cleaning mechanical 
component 1432 based on the ink consumption condition which the liquid consumption 
condition detecting element 1210 detected. Moreover, the detector section 1 104 has the 
liquid consumption condition amendment section 1010 which amends the number of 
regurgitation of the ink droplet of the head section 1300 which the liquid regurgitation 
counter 1450 counted based on the consumption condition of the ink detected using two 
or more actuators 106A-106C. 

[0187] Next, the actuation about the element newly added in drawing 12 is explained. 
The liquid regurgitation counter 1450 counts the number of the ink droplets breathed out 
from the head section 1300 at the time of printing, and outputs it to the liquid 
consumption calculation section 1452. The liquid consumption calculation section 1452 
computes the amount of ink breathed out from the head section based on the counted 
value of the hquid regurgitation counter 1450. 

[0188] Moreover, ink is consumed also by recovering the irregular meniscus near the 
nozzle orifice of the head section 1300, or preventing the blinding of the ink in a nozzle 
orifice (Flushing actuation) by impressing the driving signal which is unrelated to 
printing to a print head, and carrying out air ejecting of the ink droplet. Therefore, the 
liquid regurgitation counter 1450 is counted also about the number of expulsion of an ink 
droplet by the Flushing actuation, and is outputted to the liquid consumption calculation 
section 1452. 

[0189] From the number of regurgitation of the ink from the head section 1300 in 
printing actuation and the Flushing actuation, the liquid consumption calculation section 
1452 computes the consumption of ink, and outputs the computed ink consumption to the 
liquid consumption condition amendment section 1010. The amount of ink computed by 
the liquid consumption calculation section 1452 is displayed on the display 1416 of the 
presentation processing section 1404. 

[0190] Furthermore, also in case the cleaning section 1436 cleans the head section 1300 
(cleaning actuation), the ink in a liquid container 1 is consumed by the ink in the head 
section 1300 being attracted. Therefore, the liquid consumption calculation section 1452 
computes the consumption of the ink by cleaning by applying the time amount (for 
example, time amount energized on the pump 1434) and the ink absorbed amount per 
time amount of a pump 1434 to which the cleaning mechanical component 1432 drove 
the pump 1434 through the cleaning control section 1442. 
[0191] Therefore, the liquid consumption calculation section 1452 computes the 
consumed amount of ink by the liquid regurgitation counter 1450 and the cleaning 
control section 1442. The liquid consumption condition amendment section 1010 amends 
the calculation value of the liquid consumption calculation section 1452 based on the 
judgment result of the liquid existence judging section 1000. 

[0192] The reason for using two outputs, the liquid existence judging section 1000 and 
the liquid consumption calculation section 1452, for detection of an ink consumption 
condition is explained below. 

[0193] The output of the liquid existence judging section 1000 is the information which 
actually measured the oil level of a liquid with two or more actuators 106A-106C. On the 
other hand, the output of the liquid consumption calculation section 1452 is the ink 
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consumption of presumption computed from tlie number of the ink droplets which the 
liquid regurgitation counter 1450 counted, and the drive time amount of a pump. 
[0194] By the printing gestalt and operating environment which are set up on a user side, 
this calculation value may produce [ when a room temperature is extremely high or low, 
or ] an error, when the elapsed time after opening of an ink cartridge is long, and the 
pressure in an ink cartridge and the viscosity of ink change. 

[0195] Then, the liquid consumption condition amendment section 1010 amends the ink 
consumption computed by the liquid consumption calculation section 1452 based on the 
judgment result of the ink existence outputted from the liquid existence judging section 
1000. Furthermore, the liquid consumption condition amendment section 1010 amends 
the parameter of a formula used for the liquid consumption calculation section 1452 
computing ink consumption based on the judgment result of the ink existence outputted 
from the liquid existence judging section 1000. Thus, by amending the parameter of a 
formula, the formula concemed can be fitted to the environment where the ink cartridge 
is used. Thereby, the value acquired by the formula comes to approximate with the 
actually used value. 

[0196] When actuator 106C detects "he has no ink", the printing actuation control section 
1406 controlled by the recording device actuation control section 1402, the ink 
supplement processing section 1408, the cartridge message-exchange section 1410, the 
print-data storage processing section 1412, and the cleaning control section 1442 perform 
predetermined processing corresponding to the amount of low ink. 
[0197] The printing actuation control section 1406 controls the head mechanical 
component 1440, stops the regurgitation of the ink in the head section 1300, or decreases 
the discharge quantity of ink. Thereby, the printing actuation after ink is lost is avoided. 
[0198] The cleaning control section 1442 forbids cleaning actuation of the head section 
1300 by the cleaning section 1436 as processing corresponding to low ink, decreases the 
count of cleaning, or weakens the suction force of a pump 1434, and decreases the 
amount of suction of ink. In the case of cleaning of the head section 1300, comparatively 
much ink is attracted from the head section 1300. Therefore, when it becomes low ink, by 
forbidding cleaning actuation, it can avoid being drawn in from the head section 1300 for 
cleaning of ink [ run short ], and the situation where ink runs short for cleaning can be 
avoided. Or as mentioned above, the count of cleaning may be decreased or the suction 
force of a pump 1434 may be weakened. A control section 1400 chooses what kind of 
low ink processing the printing actuation control section 1406 and the cleaning control 
section 1442 perform based on the ink residue in a liquid container 1 . 
[0199] Drawing 13 shows the operation gestalt which transformed the recording device 
control section 2004 shown in drawing 12 . In this example, a liquid container 1 is 
equipped with the semi-conductor storage means 7, and the recording device control 
section 2006 has the information storage control circuit section 1444. Others are the same 
configurations as the recording device control section 2004 shown in drawing 12 . 
Therefore, the explanation is omitted about the element which is not related to the semi- 
conductor storage means 7 and the information storage control means 1444. 
[0200] The liquid container 1 of the gestalt of this operation has the semi-conductor 
storage means 7. The semi-conductor storage means 7 is the rewritable memory of 
EEPROM etc. The control circuit section 1506 has the information storage control circuit 
section 1444. 
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[0201] The liquid consumption condition detecting element 1210 controls solid state 
switches SWA and SWC and Actuators 106A and 106C, detects the consumption 
condition of the liquid in a liquid container 1, and outputs the consumption related 
information relevant to detection of the liquid consumption condition using Actuators 
106 A and 106C to the control circuit section 1506. 

[0202] A control section 1400 writes consumption related information in the semi- 
conductor storage means 7 through the information storage control circuit section 1444. 
Furthermore, the information storage control circuit section 1444 reads consumption 
related information from the semi-conductor storage means 7, and outputs it to a control 
section 1400. 

[0203] Next, the semi-conductor storage means 7 is explained to a detail. The semi- 
conductor storage means 7 memorizes the consumption related information relevant to 
detection in the consumption condition of a liquid of having used Actuators 106 A and 
106C. Consumption related information includes the information on the consumption 
condition of the detected liquid. The information storage control circuit section 1444 
writes the consumption status information acquired using Actuators 106A and 106C in 
the semi-conductor storage means 7. And this consumption status information is read and 
it is used in the recording device control section 2006. 

[0204] Especially the thing for which consumption status information is memorized for 
the semi-conductor storage means 7 is advantageous when carrying out desorption of the 
liquid container 1. For example, where a liquid is consumed to the middle, suppose that 
the liquid container 1 was removed from the Inkjet recording device. At this time, there 
is always account of semi-conductor 100 million means 7 by which the liquid 
consumption condition was memorized, with a liquid container 1. The same ink jet 
recording apparatus is again equipped with a liquid container 1, or other Inkjet recording 
apparatus are equipped with it. At this time, a liquid consumption condition is read from 
the semi-conductor storage means 7, and the recording device control section 2006 
operates based on that liquid consumption condition. For example, that is told to a user 
even when equipped with the liquid container 1 with few [ empty or a liquid residue ] 
liquids. Thus, even if it is the case where desorption of the liquid container 1 is carried 
out, the consumption status information before a liquid container 1 can be used certainly. 
[0205] The semi-conductor storage means 7 may memorize the liquid consumption 
condition which the liquid consumption calculation section 1452 computed further based 
on the number of the ink droplets which the liquid regurgitation counter 1450 counted. 
Although Actuators 106A and 106C can detect certainly passage of the liquid ink side in 
each stowed position, the detection about the ink consumption condition before and after 
oil-level passage is difficult Actuators. Therefore, it is desirable to presume from the 
liquid consumption condition which the liquid consumption calculation section 1452 
computed, and to store the estimate concemed in the semi-conductor storage means 7 
about the ink consumption condition before and after oil-level passage. 
[0206] Moreover, consumption related information includes the detection property 
information which should be detected according to the consumption condition of a liquid. 
With this operation gestalt, front [ consumption ] detection property information and the 
detection property information after consumption are memorized as detection property 
information. The detection property information before consumption shows the detection 
property, i.e., the detection property in an ink full condition, before consumption of ink is 
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started. The detection property information after consumption sliows tlie detection 
property of tlie scliedule detected wlien ink is consumed to predetermined detection 
goals, and a detection property when a liquid ink side is specifically less than the 
attaching position level of an actuator. 

[0207] The information storage control circuit section 1444 reads detection property 
information from the semi-conductor storage means 7, and the liquid consumption 
condition detecting element 1210 detects a hquid consumption condition using an 
actuator based on the detection property information. When the detecting signal 
corresponding to the detection property before consumption is obtained, consumption of 
ink does not progress yet but is considered that there are many residues of ink. It certainly 
turns out that a liquid ink side is above an actuator at least. On the other hand, when the 
detecting signal corresponding to the detection property after consumption is obtained, 
consumption of ink progresses, and since there are few residues, it tums out that the 
liquid ink side is less than an actuator. 

[0208] One of the advantages of memorizing detection property information for the semi- 
conductor storage means 7 is explained. 

[0209] Detection property information is decided by various kinds of factors, such as a 
configuration of a liquid container 1, a specification of an actuator, and a specification of 
ink. Therefore, when design changes, such as amelioration, are performed, a detection 
property may also change. If the liquid consumption condition detecting element 1210 
uses the always same detection property information, dealing with change of such a 
detection property is difficult. On the other hand, detection property information is 
memorized and used for the semi-conductor storage means 7 with the gestalt of this 
operation. Therefore, change of a detection property can be coped with easily. For 
example, also when the liquid container 1 of a new specification is offered, the recording 
device control section 2006 can use easily the detection property information on the 
liquid container 1 . 

[02 1 0] But there is the thing with the same specification of a liquid container 1 which a 
detection property changes with manufacture dispersion. For example, it responds thickly 
and detection properties sometimes differ [ the configuration of a liquid container 1, or ]. 
Therefore, still more preferably, the detection property information for each liquid 
container of every is measured, and it is stored in account of semi-conductor 100 million 
means 7. With the gestalt of this operation, since each liquid container 1 has the semi- 
conductor storage means 7, the detection property information on a proper is storable in 
the semi-conductor storage means 7. Thereby, the effect of detection on manufacture 
dispersion can be reduced, and detection precision can be improved. Thus, the gestalt of 
this operation can respond to a difference of the detection property of each liquid 
container 1, and is advantageous. 

[021 1] Moreover, based on the relative conditions (relation) of the mutual characteristic 

value of actuator 106 A and actuator 106C, the consumption of the ink in an ink cartridge 
is also detectable. More, the ink of the predetermined amount in an ink cartridge is 
consumed by the detail, and the semi-conductor storage means 7 memorizes the 
oscillating characteristic value of actuator 106A detected when ink was lost around 
actuator 106A in it. When the value of the oscillating characteristic value which actuator 
106C detects tums into a value almost equal to the value of the oscillating characteristic 
value of actuator 106 A, it can be judged that the oil level of ink passed actuator 106C. 
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Since actuator 106C is arranged near tlie ink of a container 1, and the liquid ink side at 
the time, when it judges that the oil level of ink passed actuator 106C, it can be judged to 
be an ink end. Moreover, according to this operation gestalt, there is no need of 
measuring the oscillating characteristic value of the actuators 106A and 106C in case 
there is no ink in a container 1 by the production process. Therefore, manufacture of 
Actuators 106A and 106C or an ink cartridge becomes easy, and a production process is 
shortened. Furthermore, as for actuator 106A and actuator 106C, being manufactured 
with the same lot is desirable. It is because the property of actuator 106A and actuator 
106C becomes almost equivalent by it. When a property uses equivalent actuator 106 A 
and actuator 106C, the ink in an ink cartridge is correctly detectable. 
[0212] Drawing 14 is a flow chart which shows the operations sequence of the recording 
apparatus control section 2006 shown in drawing 13 . 

[0213] First, it is judged whether it was equipped with the ink cartridge (SIO). That is, 

having been equipped with the ink cartridge used to a new ink cartridge or the middle is 
detected. The switch with which the Inkjet recording apparatus was equipped is used for 
this processing (not shown). 

[0214] Wearing of an ink cartridge reads consumption related information including 
detection property information etc. from the semi-conductor storage means 7 (SI 2). The 
presentation processing section 1404 of the recording device control section 2006, the 
printing actuation control section 1406, the ink supplement processing section 1408, the 
cartridge message-exchange section 1410, the print-data storage processing section 1412, 
and the cleaning control section 1442 use the read consumption related information. For 
example, when the read consumption related information shows that there are few liquid 
residues in a liquid container 1 , it displays that there are few liquid residues on a display 
1416, or it is made to suspend actuation of the head section 1300. 

[0215] The liquid consumption condition detecting element 1210 detects the consumption 
condition of a liquid using Actuators 106A-106C based on the read detection property 
information (S14). Based on the detected liquid consumption condition, the existence of 
the liquid in a liquid container 1 is judged (SI 6). When "he has no liquid" is detected, a 
liquid-less correspondence process (SI 8) is performed. The step (S28) which displays 
those without a liquid as a hquid-less correspondence process (SI 8) by the step (S24) 
which memorizes printing data by the print-data storage processing section 1412, the step 
(S26) which suspends printing actuation by the printing actuation control section 1406, 
and the presentation processing section 1404 is contained. 

[0216] In this case, ink is supphed to an Inkjet recording device with a user exchanging 
ink cartridges with directions of a liquid-less display step (S28), so that it may mention 
later. 

[0217] Or as a liquid-less correspondence process (SI 8), ink cartridges may be 
automatically exchanged by the cartridge message-exchange section 1410 (S20), and ink 

may be automatically filled up by the ink supplement processing section 1408 (S22). In 
this case, an Inkjet recording apparatus is automatically supplemented with ink, and it 
does not have the need that a user exchanges ink cartridges. In this case, it retums to a 
liquid consumption information read-out step (S12), without passing through the 
cartridge exchange decision step (S32) mentioned later. In addition, when an ink 
supplement step (S22) is carried out, after ink is filled up, the information on with the ink 
of the amount of which the recording device was supplemented is stored in the semi- 
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conductor storage means 7 (S34). 

[0218] As a liquid-less correspondence means (SI 8), after a printing data storage step 
(S24), a printing actuation halt step (S26), and a liquid-less display step (S28) are 
performed, the detected liquid consumption condition is stored in the semi-conductor 
storage means 7 (S30). Since it is transmitted to the user by the liquid-less display step 
(S28), as for there being no ink into an ink cartridge, a user exchanges ink cartridges 
according to directions of a liquid-less display step (S28). In this case, (S32, Y) it retums 
to a liquid consumption condition detection step (SI 4). On the other hand, when a user 
does not exchange ink cartridges, a display which is fiirther urged to a user that ink 
cartridges are exchanged is presented by a display or the loudspeaker, and ends a process. 
[0219] Drawing IS is drawing showing the circuitry of the measuring circuit section 800. 
The measuring circuit section 800 has the driver voltage generation section 850, the 
reference potential generation section 816, a high-pass filter 824, an ampUfier 860, and a 
comparator 836. The driver voltage generation section 850 contains two bipolar 
transistors, the NPN mold transistor 810 by which base B and emitter E were connected 
to the complementation at juxtaposition, and the PNP mold transistor 812. The NPN 
mold transistor 810 and the PNP mold transistor 812 are transistors for driving 
AKUCHIEETA 106A and 106C. Actuators 106A and 106C are connected to the emitter 
E of the NPN mold transistor 810 to which one terminal of each other was connected 
through solid state switches SWA and SWC, respectively, and the PNP mold transistor 
812, and an other-end child is connected to Gland GND. The other-end child of Actuators 
106A and 106C may be connected to a power source Vcc (5V). 

[0220] If the trigger signal inputted into the driver voltage generation section 850 serves 
as Low to High from a terminal 840, the base B of the connected NPN mold transistor 
810 and the PNP mold transistor 812 starts, and the NPN mold transistor 810 and the 
PNP mold transistor 812 will amplify the current of the inputted trigger signal, and will 
give it to one actuator through the soUd state switch of switch-on. In the case of drawing 
15 , the electrical potential difference between the emitter E of the PNP mold transistor 
812 and Collector C is given to an actuator. For this reason, it charges rapidly and an 
actuator is oscillated. Furthermore, an actuator generates back EMF by vibration which 
remains after an oscillation. Back EMF generated by the residual vibration of an actuator 
is outputted to an amplifier 860 through a high-pass filter 824. 

[0221] It is a PN junction between the base B of the NPN mold transistor 810 (the same 
is said of PNP mold transistor 812), and Emitter E, and if a current hardly flows to 
Emitter E side less than [ 0.6V ] but the potential difference of Base B and Emitter E 
exceeds 0.6V, the current amplified greatly will flow to Emitter E. That is, the NPN mold 
transistor 810 and the PNP mold transistor 812 have the neutral zone or bias voltage of 
0.6V, respectively, and the NPN mold transistor 810 and the PNP mold transistor 812 
have the bias voltage of about a total of 1 .2v. If terminal potential including back EMF of 
an actuator is within the limits of a neutral zone, a transistor will operate, a current will 
not flow into Emitter E, and residual vibration of an actuator will not be suppressed for 
actuation of a transistor. If there is no neutral zone, the electrical potential difference of 
an actuator cannot be controlled by the transistor, cannot serve as constant value, and 
cannot investigate back EMF. 

[0222] In drawing 15. although the NPN mold transistor 810 and the PNP mold transistor 
812 are used as a bipolar transistor, a field-effect transistor may be used instead of a 
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bipolar transistor. When using a field-effect transistor, an N type field-effect transistor is 
arranged in the location where the NPN mold transistor of drawing 15 is arranged. The 
gate of an N type field-effect transistor is arranged in the location of the base B of the 
NPN mold transistor 810, and the source is arranged in the location of Emitter E. 
Moreover, a P type field-effect transistor is arranged in the location where the PNP mold 
transistor 812 is arranged. The gate of a P type field-effect transistor is arranged in the 
location of the base B of the PNP mold transistor 812, and the source is arranged in the 
location of Emitter E. Furthermore, the gates and the sources of a P type field-effect 
transistor and an N type field-effect transistor are connected. As for an actuator, it is 
desirable that connect with the source of the P type field-effect transistor to which one 
terminal of each other was connected through the solid state switch, and an N type field- 
effect transistor, and an other-end child is connected to a power source Vcc or Gland 
GND. 

[0223] The high-pass filter 824 has the capacitor 826 and the resistor 828. The output of 
the driver voltage generation section 850 is outputted to an amplifier 860 through such a 
high-pass filter 824. While a high-pass filter 824 outputs a high frequency component to 
an amplifier 860 among the outputs of an actuator, it removes a low- frequency 
component. Furthermore, a high-pass filter 824 has the role adjusted so that the output of 
an amplifier 860 may be settled in the range of 0-5 V (Vcc) focusing on a reference 
potential. 

[0224] The reference potential generation section 816 has the resistance 818 and 820 
connected to the serial, and the capacitor 822 connected to resistance 820 at 

juxtaposition. Thereby, the reference potential generation section 816 generates the about 
[ 2-3V ] stable direct-current potential as a reference potential, and supplies it to a high- 
pass filter 824, an amplifier 860, and a comparator 836. For this reason, the electrical 
potential difference of the signal wave form which a high-pass filter 824 and an amplifier 
860 output vibrates focusing on a reference potential. 

[0225] An amplifier 860 has an operational amplifier 834 and resistance 830 and 832. An 
operational amplifier 834 and resistance 830 and 832 are constituted as a non-inversed 
amplifying circuit amplified and outputted, without reversing an input signal. The back 
EMF signal which the driver voltage generation section 850 outputted is inputted into + 
terminal of an operational amplifier 834 through a high-pass filter 824. - terminal of an 
operational amplifier 834 is connected with the reference potential through resistance 
832, while connecting with an output terminal through the negative feedback resistance 
830. Thereby, the feeble back EMF signal which the actuator outputted is amphfied 
considering a reference potential as a core, and is outputted to a comparator 836. Thus, 
the wave of the amplified back EMF signal may be expressed as an analog wave shown 
in drawing 4 . 

[0226] The electrical potential difference of the back EMF signal outputted from the 

amplifier 860 and the reference potential which the reference potential generation section 
816 generated are inputted, and when the electrical potential difference of the back EMF 
signal is more than a reference potential and the electrical potential difference of the back 
EMF signal is below a reference potential about the signal of High, the signal of Low is 
outputted to a comparator 836. Thereby, the back EMF signal of a digital wave is 
generated. That is, since the electrical potential difference of - terminal of a comparator 
836 is equal to a reference potential while the output of an operational amplifier 834 
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vibrates focusing on a reference potential, a comparator 836 compares the electrical 
potential difference of the back EMF signal on the basis of a reference potential, and 
outputs the back EMF signal of a digital wave. A comparator 836 outputs the generated 
back EMF signal of a digital wave to a terminal 844. 

[0227] Tn addition, supply of the driver voltage signal to a piezoelectric device is made by 
the input of the trigger signal from a terminal 840 as mentioned above. Do the input of 
this trigger signal by control unit 840c. Control-device 840c may be prepared in various 
kinds of liquid consumption equipments, such as an Inkjet recording device with which a 
liquid container is carried. 

[0228] Drawing 16 shows the circuitry of the detector section 1 100 of dra_wmg 5 . The 
detector section 1 100 has the digital circuit section 900 and the liquid existence judging 
section 1000. The digital circuit section 900 has flip-flops 910 and 918, counters 912 and 
920, and NAND gates 914 and 916. If a counter 920 is counted to a peak price (1111 
1111), even if a clock pulse is inputted next (0000 0000), it shall not become, but shall 
maintain a peak price. 

[0229] If a trigger signal is inputted into the clocked into pin CLK of a flip-flop 910 from 
a terminal 842, a flip-flop 910 will output the signal controlled so that a counter 912 
starts measurement of the pulse number of the back EMF signal outputted from the 
measuring circuit section 800 to a counter 912. Furthermore, if a counter 912 counts eight 
pulses of the back EMF signal, a flip-flop 910 will be cleared through NAND gate 916. 
Therefore, a flip-flop 910 supplies the signal with which the back EMF signal has 
become the between High to 8 pulse eye after a trigger signal is inputted to the count 
enabling terminal ENP of a counter 912. 

[0230] A counter 912 carries out counting of the clock, only when the signal inputted into 
the counter enabling terminal ENP is High. Since the signal inputted into the count 
enabling terminal ENP is set to Low when counting of the pulse number of the back EMF 
signal is started and eight pulse numbers are counted after a trigger signal is inputted into 
a flip-flop 910, a counter 912 ends the count of a pulse number. A counter 912 outputs 
the signal with which from 4 pulse eye to 8 pulse eye serves as High from the output pin 
QC to the input pin D of a flip-flop 918. 

[023 1] From 4 pulse eye which the counter 912 outputted to 8 pulse eye receives the 
signal used as High from the input pin D, and a flip-flop 918 receives the clock with a 
frequency of 16MHz inputted from the terminal 846 from the clocked into pin CLK, it 
synchronizes with the clock concemed the signal inputted from the input pin D, and it 
outputs it. 
[0232] 
[Equation 1] 
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Although the pulse number of the 16MHz clock pulse which exists in from 4 pulse eye of 
the back EMF wave before 8 pulse eye was counted in the circuit of drawing 16 , it is 
also countable by adding and combining the counting circuit using the output of a counter 
912 to the count eye of not only the time amount to 8 count eye but arbitration. That is, 

the time amount in a different counting interval is detectable. 

[0233] Drawing 17 shows the detailed circuitry of the liquid existence judging section 
1000 shown in drawing 16 . The Uquid existence judging section 1000 judges the 
existence of the liquid in a liquid container 1 based on counted value with a number [ of 
clock pulses ] of 16MHz which appears from 4 pulse eye of the back EMF signal which 
the counter 920 outputted before 8 pulse eye. The hquid existence judging section 1000 
has the upper-limit register 101 1, the lower limit register 1012, comparators 1014 and 
1016, and the AND gate 1018, as shown in drawing 17 . The upper limit of counted value 
is stored in the upper-limit register 1011, and the lower limit of counted value is stored in 
the lower limit register 1012. 

[0234] A comparator 1014 receives the counted value which the digital circuit section 
900 outputted from a battery terminal, and receives the upper limit of counted value 
through a generator terminal from the upper-limit register 1011. When counted value is 
smaller than a upper limit, a comparator 1014 outputs the signal of High to AND gate 
1018. On the other hand, when counted value is more than a upper limit, a comparator 
1014 outputs the signal of Low to AND gate 1018. Since the frequency of the back EMF 
wave is lower than a lower limit and the back EMF wave is not normally measured when 
counted value is more than a upper limit, a recording device is not equipped with the 
liquid container, or authenticity may not be equipped. 

[0235] On the other hand, a comparator 1016 receives the counted value which the digital 
circuit section 900 outputted from a generator terminal, and receives the lower limit of 

counted value through a battery terminal from the lower limit register 1012. When 
counted value is larger than a lower limit, a comparator 1016 outputs the signal of High 
to AND gate 1018 and a terminal 1022. On the other hand, when counted value is below 
a lower limit, a comparator 1016 outputs the signal of Low to AND gate 1018 and a 
terminal 1022. When counted value is below a lower limit, it means that the liquid in a 
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liquid container 1 does not exist in the stowed position of an actuator 106. 
[0236] When the both sides of comparators 1014 and 1016 output the signal of High (i.e., 
when counted value is smaller than a upper limit and larger than a lower limit), AND gate 
1018 outputs the signal of High. In this case, since the frequency of the back EMF wave 
is lower than a upper limit, the liquid in a liquid container 1 exists in the stowed position 
level of an actuator 106. And since the frequency of the back EMF wave is higher than a 
lower limit, it turns out that the recording apparatus is certainly equipped with the liquid 
container 1, and a liquid exists in the stowed position level of an actuator 106. Namely, 
when a terminal 1020 is High, the recording apparatus is certainly equipped with the 
liquid container 1, and it is in the normal condition that a liquid exists in the stowed 
position level of an actuator 106. 

[0237] When a comparator 1014 outputs the signal of Low and a comparator 1016 
outputs the signal of High (i.e., when counted value is larger than a lower limit above a 
upper limit), AND gate 1018 outputs the signal of Low. Moreover, the signal of High is 
inputted into a terminal 1022. In this case, since a terminal 1020 is Low, it is unusual, and 
since a terminal 1022 is High, it can judge with a recording device not being equipped 
with the liquid container 1, or authenticity not being equipped. 
[0238] When a comparator 1014 outputs the signal of High and a comparator 1016 
outputs the signal of Low, counted value is smaller than a upper limit, and, in below a 
lower limit, AND gate 1018 outputs the signal of Low. In this case, since a terminal 1020 
is Low, it is unusual, and since a terminal 1022 is Low, it tums out that there is no liquid 
in the stowed position level of an actuator 106. 

[0239] In addition, each element of the measuring circuit section 800 and each element of 
the detector section 1 100 may be prepared separately independently for every actuator. 
According to the liquid consumption condition detecting element 1200 of such a 
configuration, the liquid consumption condition by each actuator is detectable to 
coincidence. In this case, it is possible to distinguish a liquid consumption condition by 
whether the resonance frequency detected from two actuators 106A and 106C is the same 
as mentioned above. 

[0240] Dra^dng 18 shows the manufacture approach of an actuator 106. In drawing 18 , 
two or more actuators 106 (the example of drawing 18 four pieces) are formed in one. 
The actuator 106 which shows the one moldings of two or more actuators shown in 
drawing 18 to drawing 19 by cutting, respectively is manufactured. When each 
piezoelectric device of two or more really shown [ in drawing 1 8 ] fabricated actuators 
106 is circular, the actuator 106 shown in drawing 1 can be manufactured by really 
cutting a moldings, respectively. By forming two or more actuators 106 in one, two or 
more actuators 106 can be efficiently manufactured to coincidence, and the handling at 
the time of conveyance becomes easy. 

[0241] An actuator 106 has sheet metal or a diaphragm 176, a substrate 178, an elastic 

wave generating means or a piezoelectric device 174, a terminal formation member or the 
up electrode terminal 168 and a terminal formation member, or the lower electrode 
terminal 170. 

[0242] A piezoelectric device 174 contains a piezo-electric diaphragm or the piezo- 
electric layer 160, the up electrode 164, and the lower electrode 166. A diaphragm 176 is 
formed in the top face of a substrate 178, and the lower electrode 166 is formed in the top 
face of a diaphragm 176. The piezo-electric layer 160 is formed in the top face of the 
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lower electrode 166, and the up electrode 164 is formed in the top face of the piezo- 
electric layer 160. Therefore, of the principal part of the up electrode 164, and the 
principal part of the lower electrode 166, the principal part of the piezo-electric layer 160 
is formed so that it may be inserted from the upper and lower sides. 
[0243] When shown in drawio^JJ , the piezoelectric device 174 of plurality (the 
example of drawing 18 four pieces) is formed on the diaphragm 176. The lower electrode 
166 is formed in the front face of a diaphragm 176, the piezo-electric layer 160 is formed 
in the front face of the lower electrode 166, and the up electrode 164 is formed in the top 
face of the piezo-electric layer 160. The up electrode terminal 168 and the lower 
electrode terminal 170 are formed in the edge of the up electrode 164 and the lower 
electrode 166. And four actuators 106 are cut separately, respectively and are used 
according to an individual. 

[0244] As for dra wing 19 , a piezoelectric device shows some cross sections of the 
rectangular actuator 106. Drawing 20 shows the cross section of the whole actuator 106 

shown in drawing 19 . 

[0245] As shown in drawing 20 , through tube 178a is formed in the piezoelectric device 
174 of a substrate 178, and the field which counters. The closure of the through tube 178a 
is carried out by the diaphragm 176. A diaphragm 176 is formed with the ingredient in 
which elastic deformation is possible while it is equipped with electric insulation, such as 
an alumina and an oxidization zirconia. 

[0246] The piezoelectric device 174 is formed in the location corresponding to through 
tube 178a on the diaphragm 176. The lower electrode 166 is formed in the front face of a 

diaphragm 176 so that it may extend from the field of through tube 178a to the left in an 
one direction and drawing 20 . The up electrode 164 is formed in the front face of the 
piezo-electric layer 160 so that it may extend in the method of the right in a direction 
opposite to a lower electrode, and drawing 20 from the field of through tube 178a. 
[0247] The up electrode terminal 168 and the lower electrode terminal 170 are formed in 
the top face of an auxiliary electrode 172 and the lower electrode 166, respectively. The 
lower electrode terminal 170 contacts the lower electrode 166 electrically, and the up 
electrode terminal 168 contacts the up electrode 164 electrically through an auxiliary 
electrode 172, and it delivers the signal between a piezoelectric device and the exterior of 
an actuator 106. The up electrode terminal 168 and the lower electrode terminal 170 have 
the height more than the height of the piezoelectric device 174 which doubled electrodes 
164 and 166 and the piezo-electric layer 160. 

[0248] Drawing 21 shows the manufacture approach of the actuator 106 shown in 
drawing 18 . First, a press or laser processing is used for a green sheet 40, and through 
tube 40a is punched. A green sheet 40 serves as a substrate 178 after baking. A green 
sheet 40 is formed with ingredients, such as a ceramic. 

[0249] Next, the laminating of another green sheet 41 is carried out to the front face of a 

green sheet 40. A green sheet 41 serves as a diaphragm 176 after baking. A green sheet 
41 is formed with ingredients, such as an oxidization zirconia. 

[0250] Next, sequential formation of a conductive layer 42, the piezo-electric layer 160, 
and the conductive layer 44 is carried out by approaches, such as pressure membrane 
printing, on the front face of a green sheet 41 . A conductive layer 42 serves as the lower 
electrode 166 behind, and a conductive layer 44 serves as the up electrode 164 behind. 
[0251] Next, the formed green sheet 40, a green sheet 41, a conductive layer 42, the 
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piezo-electric layer 160, and a conductive layer 44 are dried and calcinated. 
[0252] Spacing members 47 and 48 are members for carrying out bottom raising of the 
height of the up electrode terminal 168 and the lower electrode terminal 170, and making 
it higher than a piezoelectric device, or [ that spacing members 47 and 48 print green 
sheets 40 and 41 and this ingredient ] ~ or a laminating is carried out and it forms. By 
using spacing members 47 and 48, there are few ingredients of the up electrode terminal 
168 which is noble metals, and the lower electrode terminal 170, and they end. Moreover, 
since thickness of the up electrode terminal 168 and the lower electrode terminal 170 can 
be made thin, the up electrode terminal 168 and the lower electrode terminal 170 can be 
printed with a sufficient precision, and it can consider as accurate height. 
[0253] At the time of formation of a conductive layer 42, if connection 44' with a 
conductive layer 44 and spacing members 47 and 48 are formed in coincidence, the up 
electrode terminal 168 and the lower electrode terminal 170 can be formed easily, or it 
can fix firmly. Finally, the up electrode terminal 168 and the lower electrode terminal 170 
are formed in the edge field of a conductive layer 42 and a conductive layer 44. In case 
the up electrode terminal 168 and the lower electrode terminal 170 are formed, it forms 
so that the up electrode terminal 168 and the lower electrode terminal 170 may be 
electrically connected to the piezo-electric layer 160. 

[0254] Drawing 22 shows the operation gestalt of further others of the ink cartridge to 
which this invention is applied. Drawing 22 (A) is the sectional view of the pars basilaris 
ossis occipitalis of the ink cartridge by this operation gestalt. The ink cartridge of this 
operation gestalt has through tube Ic in base la of a container 1 which holds ink. The 
pars basilaris ossis occipitalis of through tube Ic is closed by the actuator 650, and forms 
an ink reservoir. 

[0255] Drawing 22 (B) shows the actuator 650 shown in drawing 22 (A), and the detailed 
cross section of through tube Ic. Drawing 22 (C) shows the flat surface of the actuator 
650 shown in drawing 22 (B), and through tube Ic. An actuator 650 has the piezoelectric 
device 73 fixed to the diaphragm 72 and the diaphragm 72. An actuator 650 is fixed to 
the base of a container 1 so that a piezoelectric device 73 may counter through tube Ic 
through a diaphragm 72 and a substrate 71. Elastic deformation is possible for a 
diaphragm 72, and it is equipped with ink-proof nature. 

[0256] Depending on the amount of ink of a container 1, the amplitude and frequency of 
back EMF which are generated by the residual vibration of a piezoelectric device 73 and 
a diaphragm 72 change. Since through tube Ic is formed in the location which counters 
an actuator 650, the ink of the minimum constant rate is secured to through tube Ic. 
Therefore, the ink end of a container 1 is certainly detectable by measuring beforehand 
the property of vibration of the actuator 650 decided by the amount of ink secured to 
through tube Ic. 

[0257] Drawing 23 shows other operation gestalten of through tube Ic. In each of 

drawing 23 (A), (B), and (C), the condition that the chart on the left does not have Ink K 
in through tube Ic is shown, and right-hand side drawing shows the condition that Ink K 
remained in through tube Ic. In the operation gestalt of drawing 22 , the side face of 
through tube Ic is formed as a perpendicular wall. In drawing 23 (A), Id of side faces of 
through tube Ic is slanting in the vertical direction, and it is expanded inside and opened. 
Ii^ drawing 23 (B), the level difference sections le and If are formed in the side face of 
through tube Ic, and If of upper level difference sections is large from downward level 
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difference section le. In drawing 23 (C), througli tube Ic lias Ig of slots which extend in 
the direction of the ink feed hopper 2, i.e., the direction, which is easy to discharge Ink K. 
[0258] Drawing 23 (A) According to the configuration of through tube Ic shown in - (C), 
the amount of the ink K of an ink reservoir can be lessened. Therefore, M'cav explained 
by drawing 1 and drawin g 2 can be made small as compared with M'max. For this reason, 
the oscillation characteristic of ink and the actuator 650 at the time can be greatly 
changed with the time of the ink survival in which the ink K of the amount which can be 
printed in a container 1 remains, and an ink end can be detected more certainly. 
[0259] Drawing 24 is the perspective view showing other operation gestalten of an 
actuator. An actuator 660 has packing 76 outside through tube 1 c of the diaphragm 72 
which constitutes an actuator 660. The caulking hole 77 is formed in the periphery of an 
actuator 660. An actuator 660 is fixed to a container 1 with caulking through the caulking 
hole 77. 

[0260] Drawing 25 (A) and (B) are drawings showing the operation gestalt of further 
others of an actuator. An actuator 670 is equipped with the crevice formation substrate 80 
and a piezoelectric device 82 in this operation gestalt. A crevice 81 is formed in one field 
of the crevice formation substrate 80 of technique, such as etching, and the piezoelectric 
device 82 is attached in the field of another side. The pars basilaris ossis occipitalis of a 
crevice 81 acts as an oscillating field among the crevice formation substrates 80. 
Therefore, the oscillating field of an actuator 670 is specified by the periphery of a 
crevice 81. 

[0261] An actuator 670 is similar with the structure where the substrate 178 and the 

diaphragm 176 were formed as one, in the actuator 106 by the example of drawing 1 . In 
this case, the production process at the time of manufacturing an ink cartridge can be 
shortened, and cost is reduced. As for an actuator 670, it is desirable that it is the size in 
which embedding is possible to through tube Ic prepared in the container 1 . By it, a 
crevice 81 can act also as a cavity. In addition, like the actuator 670 by the example of 
drawing 25 , the actuator 106 by the example of drawing 1 may be formed in through 
tube Ic so that embedding may be possible. 

[0262] Dra^dng 26 is the perspective view showing the configuration which used the 
actuator 106 as the attachment module object 100, and really formed it. The appointed 
number place of the container 1 of an ink cartridge is equipped with the module object 
100. By [ in liquid ink ] detecting change of an acoustic impedance at least, the module 
object 100 is constituted so that the consumption condition of the liquid in a container 1 
may be detected. 

[0263] The module object 100 of this operation gestalt has the liquid-container 
attachment section 101 for attaching an actuator 106 in a container 1. The liquid- 
container attachment section 101 has the cylinder section 1 16 on the pedestal 102 in 
which a flat surface holds mostly the rectangular pedestal 102 and the actuator 106 
oscillated with a driving signal. Moreover, when an ink cartridge is equipped, the module 
object 100 is constituted so that the actuator 106 of the module object 100 cannot contact 
from the outside. Thereby, an actuator 106 can be protected from extemal contact. In 
addition, the radius of circle is attached, and in case the hole formed in the ink cartridge 
is equipped, it is easy to insert in the tip side edge of the cylinder section 116. 
[0264] Drawing 27 is the exploded view of the module object 100 shown in drawin g 26. 
The module object 100 contains the liquid-container attachment section 101 which 
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consists of resin, and the piezoelectric device applied part 105 (refer to drawing 26 ) 
which has a plate 110 and a crevice 113. Furthermore, the module object 100 has reed 
wires 104a and 104b, an actuator 106, and a film 108. Preferably, a plate 1 10 is formed 
from ingredients which cannot rust easily, such as stainless steel or a stainless alloy. 
[0265] While opening 1 14 is formed in a core so that the cylinder section 116 and the 
pedestal 102 which are included in the liquid-container attachment section 101 can hold 
reed wires 104a and 104b, the crevice 1 13 is formed in the perimeter of opening 1 14 so 
that an actuator 106, a film 108, and a plate 110 can be held. 

[0266] An actuator 106 is joined to a plate 110 through a film 108, and a plate 110 and an 

actuator 106 are fixed to a crevice 113 (liquid-container attachment section 101). 
Therefore, reed wires 104a and 104b, an actuator 106, a film 108, and a plate 1 10 are 
attached in the liquid-container attachment section 101 as one. 

[0267] While reed wires 104a and 104b combine with the up electrode of an actuator 106, 
and a lower electrode, respectively and transmit a driving signal to a piezo-electric layer, 
they transmit the signal of the resonance frequency which the actuator 106 detected to a 
recording device etc. 

[0268] An actuator 106 is temporarily oscillated based on the driving signal transmitted 
from reed wires 104a and 104b. Moreover, residual vibration of the actuator 106 is 
carried out after an oscillation, and it generates back EMF by the vibration. At this time, 
the resonance frequency corresponding to the consumption condition of the liquid in a 
liquid container is detectable by detecting the period of vibration of the back EMF wave. 
[0269] a film 108 ~ an actuator 106 and a plate 110 — pasting up ~ an actuator ~ liquid ~ 
it is made dense. As for a film 108, it is desirable to form with polyolefine etc. and to 
paste up by thermal melting arrival. By pasting up an actuator 106 and a plate 1 10 in the 
shape of a field with a film 108, and fixing, dispersion by the location of adhesion is lost 
and any parts other than the oscillating section do not vibrate. Therefore, even if it pastes 
up an actuator 106 on a plate 110, the oscillation characteristic of an actuator 106 does 
not change. 

[0270] In addition, a plate 1 10 is a circle configuration and the opening 1 14 of a pedestal 
102 is formed in the shape of a cylinder. The actuator 106 and the film 108 are formed in 
the shape of a rectangle. Reed wires 104a and 104b, an actuator 106, a film 108, and a 
plate 1 10 are good also as removable to a pedestal 102. A pedestal 102, reed wires 104a 
and 104b, the actuator 106, the film 108, and the plate 1 10 are arranged to the medial axis 
of the module object 100 at the symmetry, moreover, the core of a pedestal 102, an 
actuator 106, a film 108, and a plate 1 10 — the module object 100 ~ it is mostly arranged 
on the medial axis. 

[0271] Moreover, the area of the opening 1 14 of a pedestal 102 is formed more greatly 
than the area of the oscillating field of an actuator 106. The through tube 1 12 is formed in 
the location which faces the oscillating section of an actuator 106 at the core of a plate 

1 10. As shown in drawing 1 and drawing 2 , the cavity 162 is formed in the actuator 106 
and a through tube 112 and a cavity 162 form both ink reservoirs. In order to lessen effect 
of residual ink, compared with the path of a through tube 112, the small thing of the 
thickness of a plate 1 10 is desirable. For example, as for the depth of a through tube 112, 
it is desirable that it is 1/3 or less magnitude of the path, a through tube 1 12 is the 
symmetry to the medial axis of the module object 100 ~ it is the configuration of a 
perfect circle mostly. Moreover, the area of a through tube 1 12 is larger than the opening 
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area of the cavity 162 of an actuator 106. The periphery of the cross section of a through 
tube 112 may be a taper configuration, and may be a step configuration. The flank, the 
upper part, or the pars basilaris ossis occipitalis of a container 1 is equipped with the 
module object 100 so that a through tube 112 may tum to the inside of a container 1 . If 
ink is consumed and the ink of the actuator 106 circumference is lost, based on the 
resonance frequency of an actuator 106 changing a lot, at least the water of ink can detect 
change. 

[0272] Drawing 28 is the perspective view showing other operation gestalten of a module 
object. As for the module object 400 of this operation gestalt, the piezoelectric device 
applied part 405 is formed in the liquid-container attachment section 401 . As for the 
liquid-container attachment section 401, the flat surface has the pedestal 402 on 
Kakumaru's square, and the cylinder section 403 of the shape of a cylinder on a pedestal 
402 mostly. Furthermore, the piezoelectric device applied part 405 includes the tabular 
element 406 and crevice 413 which were stood on the cylinder section 403. In the crevice 
413 established in the side face of the tabular element 406, the actuator 106 is arranged at 
longitude. In addition, the tip of the tabular element 406 is beveled by the predetermined 
include angle, and in case the hole formed in the ink cartridge is equipped, it is easy to 
insert it in. 

[0273] Drawing 29 is the decomposition perspective view of the module object 400 
shown in drawing 28 . The module object 400 as well as the module object 100 shown in 
drawing 26 contains the liquid-container attachment section 401 and the piezoelectric 
device applied part 405. The Uquid-container attachment section 401 has a pedestal 402 
and the cylinder section 403, and the piezoelectric device applied part 405 has the tabular 
element 406 and a crevice 413. It is joined to a plate 410 and an actuator 106 is fixed to a 
crevice 413. The module object 400 has further reed wires 404a and 404b, an actuator 
106, and a film 408. 

[0274] In addition, with this operation gestalt, a plate 410 is a rectangle-like and the 
opening 414 prepared in the tabular element 406 is also formed in the shape of a 
rectangle. Reed wires 404a and 404b, an actuator 106, a film 408, and a plate 410 may be 
constituted as removable to a pedestal 402. The actuator 106, the film 408, and the plate 
410 are arranged at the symmetry to the medial axis prolonged in the direction of a 
vertical to the flat surface of opening 414 through the core of opening 414. furthermore, 
the core of an actuator 106, a film 408, and a plate 410 — opening 414 ~ it is mostly 
arranged on the medial axis. 

[0275] The area of the through tube 412 prepared in the core of a plate 410 is formed 
more greatly than the area of opening of the cavity 162 of an actuator 106. Both the 
cavities 162 and through tubes 412 of an actuator 106 form an ink reservoir. The 
thickness of a plate 410 is small compared with the path of a through tube 412, for 
example, it is desirable to set it as 1/3 or less magnitude of the path of a through tube 412. 
a through tube 412 is the symmetry to the medial axis of the module object 400 ~ it is the 
configuration of a perfect circle mostly. The periphery of the cross section of a through 
tube 412 may be a taper configuration, and may be a step configuration. The pars 
basilaris ossis occipitalis of a container 1 can be equipped with the module object 400 so 
that a through tube 412 may be arranged inside a container 1. Since it is arranged in a 
container 1 so that an actuator 106 may be prolonged perpendicularly, a setup at the time 
of an ink end is easily changeable by changing the height which changes the height of a 
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pedestal 402 and by which an actuator 106 is arranged in a container 1 . 
[0276] Drawing 30 shows the operation gestaU of further others of a module object. The 
module object 500 of drawing 30 (A) thru/or drawing 30 (C) as well as the module object 
100 shown in drawing 26 contains the liquid-container attachment section 501 which has 
a pedestal 502 and the cylinder section 503. Moreover, the module object 500 has further 
reed wires 504a and 504b, an actuator 106, a film 508, and a plate 510. Opening 514 is 
formed in a core so that the pedestal 502 included in the liquid-container attachment 
section 501 can hold reed wires 504a and 504b, and a crevice 513 is formed in the 
perimeter of opening 514 so that an actuator 106, a film 508, and a plate 510 can be held. 
An actuator 106 is fixed to the piezoelectric device applied part 505 through a plate 510. 
Therefore, reed wires 504a and 504b, an actuator 106, a film 508, and a plate 510 are 
attached in the liquid-container attachment section 501 as one. 
[0277] As for the module object 500 of this operation gestalt, the cylinder section 503 
with a top face slanting in the vertical direction is mostly formed for the flat surface on 
the pedestal 502 of the shape of Kakumaru's square. The actuator 106 is arranged on the 
crevice 513 aslant prepared in the vertical direction of the top face of the cylinder section 
503. 

[0278] That is, the tip of the module object 500 inclines and the inclined plane is 
equipped with the actuator 106. For this reason, if the pars basilaris ossis occipitalis or 
flank of a container 1 is equipped with the module object 500, it will be arranged so that 
an actuator 106 may incline to the vertical direction of a container 1 . As for whenever [ 
tilt-angle / of the tip of the module object 500 ], it is desirable to consider as for about 30 
to 60 degrees in view of detectability ability. 

[0279] The pars basilaris ossis occipitalis or flank of a container 1 is equipped with the 
module object 500 so that an actuator 106 may be arranged in a container 1 . When the 
flank of a container 1 is equipped with the module object 500, it is attached in a container 
1, an actuator 106 inclining so that a container 1 top, bottom, or width side may be turned 
to. It is desirable that it is attached in a container 1 on the other hand, an actuator 106 
inclining so that the ink feed hopper side of a container 1 may be tumed to when the pars 
basilaris ossis occipitalis of a container 1 is equipped with the module object 500. 
[0280] Drawing 31 is a sectional view near [ when equipping a container 1 with the 
module object 100 shown in drawdn^: 26 ] the pars basilaris ossis occipitalis of an ink 
container. It is equipped with the module object 100 so that the side attachment wall of a 
container 1 may be penetrated. O ring 365 is formed in the plane of composition of the 
side attachment wall of a container 1, and the module object 100, and **** of the module 
object 100 and a container 1 is maintained at it. Thus, since a seal is made with an O ring, 
as for the module object 100, it is desirable to have the cylinder section which was 
explained by drawing 26 . 

[0281] By the tip of the module object 100 being inserted in the interior of a container 1, 

the ink in a container 1 contacts an actuator 106 through the through tube 1 12 of a plate 
110. With a liquid or a gas, since the resonance frequency of the residual vibration of an 
actuator 106 differs, the perimeter of the oscillating section of an actuator 106 can detect 
the consumption condition of ink using the module object 100. 

[0282] Moreover, a container 1 may be equipped with the module objects 700A, 700B, 
75 OA, and 75 OB shown in the module object 400 shown not only in the module object 
100 but in drawing 28 , the module object 500 shown in drawing 30 , drawing 32 
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mentioned further later, and drawing 33 , and the mold structure 600, and the existence of 
ink may be detected. 

[0283] Drawing 32 shows the operation gestalt of further others of the module object 
100. Module object 750A of drawing 32 (A) has actuator 106b and a pedestal 360. The 
container 1 is equipped with module object 75 OA so that the front face may serve as an 
inside of the side attachment wall of a container 1, and abbreviation one. Actuator 106b 
contains the piezo-electric layer 160, the up electrode 164, the lower electrode 166, and a 
diaphragm 176. The lower electrode 166 is formed in the top face of a diaphragm 176. 
The piezo-electric layer 160 is formed in the top face of the lower electrode 166, and the 
up electrode 164 is formed in the top face of the piezo-electric layer 160. Therefore, the 
piezo-electric layer 160 is formed so that it may be inserted from the upper and lower 
sides with the up electrode 164 and the lower electrode 166. The piezo-electric layer 160, 
the up electrode 164, and the lower electrode 166 form a piezoelectric device. The 
piezoelectric device is formed on the diaphragm 176. A piezoelectric device and the 
oscillating field of a diaphragm 176 are the oscillating sections in which an actuator 
actually vibrates. The through tube 385 is formed in the side attachment wall of a 
container 1. Therefore, ink contacts a diaphragm 176 through the through tube 385 of a 
container 1 . 

[0284] Next, the actuation of module object 75 OA shown in drawing 32 (A) is explained. 
The up electrode 164 and the lower electrode 166 transmit the signal of the resonance 
frequency which the piezo-electric layer 160 detects to a recording device while 
transmitting a driving signal to the piezo-electric layer 160. It oscillates with the driving 
signal transmitted with the up electrode 164 and the lower electrode 166, and residual 
vibration of the piezo-electric layer 160 is carried out after that. By this residual 
vibration, the piezo-electric layer 160 generates back EMF. And the period of vibration 
of the back EMF wave is counted, and the existence of ink can be detected by detecting 
the resonance frequency in the time. 

[0285] Only a diaphragm 176 contacts the ink in the ink container 1 so that module object 
75 OA may be shown in a field (A) opposite to the piezoelectric-device side of the 
oscillating section of actuator 106b, i.e., drawing 32 . In module object 750A of drawing 
32 (A), the embedding to the module object of the electrode of a reed wire (104a, 104b, 
404a, 404b, 504a, and 504b) shown in drawing 30 from drawing 26 becomes 
unnecessary. For this reason, a forming cycle is simplified. Furthermore, it becomes 
exchange of module object 750A, and recyclable. Furthermore, since actuator 106b is 
protected by the pedestal 360, actuator 106b can be protected from contact outside. 
[0286] Drawing 32 (B) shows the operation gestalt of further others of a module object. 
Module object 750B of drawing 32 (B) has actuator 106b and a pedestal 360. The 
container 1 is equipped with module object 75 OB so that the front face may serve as an 
inside of the side attachment wall of a container 1, and abbreviation one. Actuator 106b 
contains the piezo-electric layer 160, the up electrode 164, the lower electrode 166, and a 
diaphragm 176. The lower electrode 166 is formed in the top face of a diaphragm 176. 
The piezo-electric layer 160 is formed in the top face of the lower electrode 166, and the 
up electrode 164 is formed in the top face of the piezo-electric layer 160. Therefore, the 
piezo-electric layer 160 is formed so that it may be inserted from the upper and lower 
sides with the up electrode 164 and the lower electrode 166. The piezo-electric layer 160, 
the up electrode 164, and the lower electrode 166 form a piezoelectric device. The 
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piezoelectric device is formed on the diaphragm 176. A piezoelectric device and the 
oscillating field of a diaphragm 176 are the oscillating sections in which an actuator 
actually vibrates. The thin wall 380 is formed in the side attachment wall of a container 1. 
A container 1 is equipped only with a diaphragm 176 so that the thin wall 380 of the ink 
container 1 may be contacted, so that module object 75 OB may be shown in a field (B) 
opposite to the piezoelectric-device side of the oscillating section of actuator 106b, i.e., 
drawing 32 . Therefore, residual vibration of the oscillating section of actuator 106b is 
carried out with the thin wall 380. 

[0287] Next, the actuation of module object 750B shown in drawing 32 (B) is explained. 

The up electrode 1 64 and the lower electrode 1 66 transmit the signal of the resonance 
frequency which the piezo-electric layer 160 detects to a recording device while 
transmitting a driving signal to the piezo-electric layer 160. It oscillates with the driving 
signal transmitted with the up electrode 164 and the lower electrode 166, and the piezo- 
electric layer 160 vibrates with a resonant period after that. Since the diaphragm 176 
touches the thin wall 380 of a container 1, residual vibration of the oscillating section of 
actuator 106b is carried out with the thin wall 380. Since the inside side of the container 1 
of the thin wall 380 contacts ink, in case actuator 106b carries out residual vibration with 
the thin wall 380, the resonance fi*equency and the amplitude of this residual vibration 
change with ink residues. By this residual vibration, the piezo-electric layer 160 generates 
back EMF. And an ink residue is detectable by counting the period of vibration of the 
back EMF wave, and detecting the resonance frequency at that time. 
[0288] In module object 750B of drawing 32 (B), the embedding to the module object of 
the electrode of a reed wire (104a, 104b, 404a, 404b, 504a, and 504b) shown in drawing 
30 from drawing 26 becomes unnecessary. For this reason, a forming cycle is simplified. 
Furthermore, it becomes exchange of module object 750B, and recyclable. Furthermore, 
since actuator 106b is protected by the pedestal 360, actuator 106b can be protected from 
contact outside. 

[0289] Drawing 33 (A) shows the sectional view of the ink container when equipping a 
container 1 with module object 700B. In the case of drawing 33 (A), module object 700B 
is used as one of the attachment structures. The container 1 is equipped with module 
object 700B as the liquid-container attachment section 360 projects inside a container 1. 
A through tube 370 is formed in the attachment plate 350, and a through tube 370 and the 
oscillating section of actuator 106b face. Furthermore, a hole 382 is formed in the bottom 
wall of module object 700B, and the piezoelectric device applied part 363 is formed. As 
actuator 106b closes a hole 382, it is arranged. 

[0290] Therefore, ink contacts a diaphragm 176 through the hole 382 of the piezoelectric 
device applied part 363, and the through tube 370 of the attachment plate 350. Both the 
hole 382 of the piezoelectric device applied part 363 and the through tube 370 of the 
attachment plate 350 form an ink reservoir. The piezoelectric device applied part 363 and 
actuator 106b are being fixed by the attachment plate 350 and the film member. 
Moreover, the sealing structure 372 is formed in the connection of the liquid-container 
attachment section 360 and a container 1. The sealing structure 372 may be formed with 
reversible ingredients, such as synthetic resin, and may be formed with an O ring. 
Although module object 700B of drawing 33 (A) and a container 1 are another objects, as 
shown in drawing 33 (B), the piezoelectric device applied part of module object 700B 
may consist of some containers 1 . 
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[0291] In module object 700B of drawing 33 (A), the embedding to the module object of 
a reed wire shown in drawing 30 from drawing 26 becomes unnecessary. For this reason, 
a forming cycle is simplified. Furthermore, it becomes exchangeable [ module object 
700B ], and becomes recyclable. 

[0292] In case an ink cartridge shakes, ink may adhere to the top face or side face of a 
container 1 . Such ink may hang down from the top face or side face of a container 1 , may 
contact actuator 106b, and may incorrect-operate actuator 106b. However, when the 
liquid-container attachment section 360 of module object 700B has projected inside the 
container 1, actuator 106b does not incorrect-operate in the ink which has hung down 
from the top face and side face of a container 1 . 

[0293] Moreover, in the example of drawing 33 (A), a container 1 is equipped with some 
of diaphragms 176 and attachment plates 350 so that the ink in a container 1 may be 
contacted. 

[0294] Drawing 33 (B) shows the sectional view of the ink container about other 
examples when equipping a container 1 with actuator 106b. In the ink cartridge by the 
example of drawing 33 (B), the protection member 361 is attached in the container 1 as 
another object with actuator 106b. Therefore, the protection member 361 and actuator 
106b are not united as a module. However, the protection member 361 can be protected 
so that a user's hand cannot touch actuator 106b. The hole 380 is arranged by the side 
attachment wall of a container 1 corresponding to the front face of actuator 106b. 
[0295] Actuator 106b contains the piezo-electric layer 160, the up electrode 164, the 
lower electrode 166, the diaphragm 176, and the attachment plate 350. A diaphragm 176 
is formed in the top face of the attachment plate 350, and the lower electrode 166 is 
formed in the top face of a diaphragm 176. And the piezo-electric layer 160 is formed in 
the top face of the lower electrode 166, and the up electrode 164 is formed in the top face 
of the piezo-electric layer 160. Therefore, the principal part of the piezo-electric layer 
160 is formed so that it may be inserted by the principal part of the up electrode 164, and 
the principal part of the lower electrode 166 from the upper and lower sides. The circular 
part which is each principal part of the piezo-electric layer 160, the up electrode 164, and 
the lower electrode 166 forms a piezoelectric device. The piezoelectric device is formed 
on the diaphragm 176. A piezoelectric device and the oscillating field of a diaphragm 176 
are the oscillating sections in which an actuator actually vibrates. The through tube 370 is 
formed in the attachment plate 350. Therefore, ink contacts a diaphragm 176 through the 
hole 380 of a container 1, and the through tube 370 of the attachment plate 350. Both the 
hole 380 of a container 1 and the through tube 370 of the attachment plate 350 form an 
ink reservoir. Moreover, in the example of drawing 33 (B), actuator 106b is protected 
from contact outside by the protection member 361 . 

[0296] In addition, actuator 106b and the attachment plate 350 in drawing 33 (A) and the 
example of (B) are replaceable at the actuator 106 which has the substrate 178 of drawing 
i. 

[0297] Drawing 33 (C) shows an operation gestalt equipped with the mold structure 600 
containing actuator 106b. In the example of drawing^ 33 (c), the mold structure 600 is 
used as one of the attachment structures. The mold structure 600 has actuator 106b and 
the mold section 364. Actuator 106b and the mold section 364 are fabricated by one. The 
mold section 364 is fabricated with reversible ingredients, such as silicon resin. The mold 
section 364 is formed so that it may have two guide pegs prolonged from the actuator 
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106b side. The foot of the mold section 364 has a reed wire 362 inside, the mold section 
364 ~ the mold section 364 and a container 1 — liquid ~ since it fixes densely, the edge 
of two guide pegs of the mold section 364 is formed in the shape of a semi-sphere on the 
outside of a container 1 . A container 1 is equipped with the mold section 364 so that 
actuator 106b may project inside a container 1. Thereby, the oscillating section of 
actuator 106b contacts the ink in a container 1. The up electrode 164, the piezo-electric 
layer 160, and the lower electrode 166 of actuator 106b are protected from contact in ink 
by the mold section 364. 

[0298] For the mold structure 600 of drawing 33 (C), ink is a pile to the leakage from a 

container 1 without needing the sealing structure 372 between the mold section 364 and a 
container 1 . Moreover, since it is the gestalt in which the mold structure 600 does not 
project from the exterior of a container 1, actuator 106b can be protected from contact 
outside. Moreover, since the mold section 364 has projected the mold structure 600 inside 
the container 1, actuator 106b does not incorrect-operate in the ink which has hung down 
from the top face and side face of a container 1 . 

[0299] In addition, although each of each above-mentioned module objects is constituted 
so that it may have one actuator, the configuration which has two actuators is also 
possible. The outline in this case is shown in drawing 34 . If the module object 4000 as 
shown in drawing 34 is used, as shown in drawing 35 , liquid level control to the 
predetermined oil level LL mentioned above using drawing 10 and drawing 1 1 can be 
realized very with high precision. Moreover, the miniaturization of equipment can be 
attained as compared with the case where two actuators are formed separately, and also 
there is an advantage that installation precision improves. 

[0300] In the above, the case where the ink cartridge concerned or carriage was equipped 
with an actuator 106 was mainly explained to the carriage with which carriage and 
carriage are equipped, and the ink cartridge of another object. However, it unites with 
carriage and the ink tank with which an Inkjet recording apparatus is equipped with 
carriage may be equipped with an actuator 106. Furthermore, the ink tank of carriage and 
the off-carriage method which supplies ink to carriage through the tube of another object 
etc. may be equipped with an actuator 106. Moreover, the ink cartridge equivalent part of 
the member which the recording head and the ink container were united and was 
constituted exchangeable may be equipped with the actuator of this invention. 
[0301] In addition, the recording device control sections 2000, 2004, and 2006, each of 
those elements, and control unit 840c (refer to drawing 15 ) may be constituted by the 
computer system. The record medium 201 (refer to drawing 5 ) which recorded the 
program and the program concerned for realizing each of these elements on the computer 
system here and in which computer read is possible is also a candidate for protection in 
this case. 

[0302] Furthermore, when each aforementioned element is realized by programs, such as 

OS which operates on a computer system, the record medium 202 which recorded the 
program including the various instructions which control programs, such as the OS 
concemed, and the program concerned is also a candidate for protection in this case. 
[0303] Here, in record media 201 and 202, although it can recognize as simple 
substances, such as a floppy disk, the network which makes others and various signals 
spread is also included. 

[0304] In addition, as an example of a hquid, GRU, a manicure, etc. may be used other 
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than ink. 

[0305] In addition, as for the oscillating section and/or a cavity, in the gestalt of each 
above operation, it is desirable to be constituted as the parent ink section (lyophilic 
section). In such a case, it attaches and explains using drawing 36 thru/or drawing 40 . 
[0306] Drawing 36 is the sectional view of the gestalt of 1 operation of the ink cartridge 
for black ink. The ink feed hopper 5002 joined to the ink supply needle of a recording 
device is formed in the body 5001 of a container which holds ink. The actuator 106 as 
shown in drawing 1 is attached in the side face near the base 5001a of the body 5001 of a 
container so that internal ink can be contacted through through tube 5001c. 
[0307] The actuator 106 is formed in the location of the some upper part rather than the 
ink feed hopper 5002 so that the medium which contacts an actuator 106 in the phase (at 
the time) which turned into the phase, i.e., an ink near end, where all ink K was 
consumed mostly may change into a gas from ink. In addition, a means to generate 
vibration may be established independently and an actuator 106 may only be used as a 
detection means. 

[0308] As shown in drawing 36 and drawing 37 , packing 5004 and a valve element 5006 
are formed in the ink feed hopper 5002. the ink supply needle 5032 which packing 5004 
opens for free passage to a recording head 503 1 as especially shown in drawing 37 , and 
liquid — it is engaged densely. The valve element 5006 is always ****(ed) by the spring 
5005 to packing 5004. 

[0309] If the ink supply needle 5032 is inserted, a valve element 5006 will be pushed on 
the ink supply needle 5032 concemed, ink passage will be opened wide, and the ink 
within the body 5001 of a container will be supplied to a recording head 5031 through the 
ink feed hopper 5002 and the ink supply needle 5032. 

[0310] As shown in drawing 37 . the carriage 5030 which can reciprocate crosswise [ of a 
record form ] is equipped with the subtank unit 5033, and the recording head 503 1 is 
formed in the inferior surface of tongue of the subtank unit 5033. Moreover, the ink 
supply needle 5032 is formed in the ink cartridge loading side side of the subtank unit 
5033. In addition, it is equipped with a semi-conductor storage means 5007 by which the 
information about the ink in an ink cartridge was stored, on the up wall of the body 5001 
of a container. 

[03 1 1 ] Drawing__38 (A) and drawing 38 (B) are drawings for explaining the ingredient B 1 
and lyophilic ingredient B-2 which are not lyophilic, respectively. Here, lyophilic means 
compatibility with the liquid of arbitration which may be held in a liquid container, and it 
includes a hydrophilic property, oleophilic, a super-hydrophilic property, super-oleophilic 

one, etc. 

[03 12] As shown in drawing 38 (A) and drawing 38 (B), the contact angle (a climax 
angle, start angle) theta 1 when being in contact with the ingredient Bl whose liquid L is 
not lyophilic is large as compared with the contact angle theta 2 when being in contact 
with ingredient B-2 whose liquid L is lyophilic. Thus, lyophilic affects the contact angle 
of the liquid concemed. The contact angle theta 2 over ingredient B-2 which has lyophilic 
is a comparatively sharp acute angle. In this example, the contact angle of the liquid L to 
the lyophilic section is about 30 or less degrees. About 0 times of a contact angle are 
more desirable by the reason mentioned later. 

[0313] The lyophilic section may be formed, making the ingredient itself lyophilic, 
carrying out a surface roughening process, or when covering etc. carries out a lyophiUc 
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ingredient. Generally in relation with the liquid concerned, the surface tension of a liquid 
of a lyophilic high ingredient is also small. 

[03 14] Drawing 39 (A) is drawing which expanded the near part of the actuator 106 of 
drawing 36 . Drawing 39 (B) is the same drawing as drawing 39 (A) for giving 
comparison explanation of the case where it does not have the lyophilic section. 
[0315] In the case of drawing 39 (B), the lyophilic section is not prepared. Therefore, 
when there is no ink around an actuator 106 and ink adheres to oscillating field 176a 
locally, ink droplet M can pile up. Thereby, although an actuator 106 does not have ink, 
when there is ink, it has a possibility of detecting accidentally. 

[0316] On the other hand, when oscillating field 176a which contacts ink at least among 
diaphragms 176 is contained in the lyophilic section, when there is no ink around an 
actuator 106, even if ink adheres to oscillating field 176a locally, the contact angle of the 
ink concerned is small, it is only that the ink concemed piles up in the front face of 
oscillating field 176a thinly, and much ink flows and falls, without piling up. Therefore, 
detection of the ink by the actuator 106 is not influenced substantially. 
[0317] Moreover, it may also be prevented that vaporized ink dews oscillating field 176a 
according to the temperature gradient of ink cartridge inside and outside. Since the 
contact angle of ink is small even if it is the case where ink dews temporarily, it is only 
that ink piles up in the front face of oscillating field 176a thinly. Therefore, although 
there is no ink, an actuator 106 will not be accidentally detected, if there is ink. In 
addition, since the ink which piles up in the front face of oscillating field 176a contained 
in the lyophilic section is very thin, it is not illustrating in drawing 39 (A). 
[0318] In addition, considering as the lyophilic section is desirable also about the 
circumference of oscillating field 176a. For example, it is desirable to consider as the 
lyophilic section also about medial-surface 161a of a cavity 162. Furthermore, it is good 
also considering rear-face 178a of the substrate 178 which faces a way side among the 
bodies 1 of a container as the lyophilic section (parent ink section). Moreover, it is 
desirable not only the actuator 106 but to make 500 Id of internal surfaces of through tube 
5001c of the body 5001 of a container or the body 5001 of a container into the lyophilic 
section. Thus, when the circumference of oscillating field 176a is made into the lyophilic 
section, the ink which adhered accidentally does not pile up in a cavity 162 or penetration 
opening 5001c. 

[0319] Furthermore, when the inside of a cavity 162 or through tube 5001c is re-filled up 
with ink in the lyophilic section, then an ink cartridge, it is effective in ink tending to 
enter in a cavity 162 or through tube 5001c. For this reason, it can be easily re-filled up 
with ink in an ink cartridge, without requiring a special approach. Therefore, when the 
actuator 106 arranged by the ink cartridge with which the Inkjet recording apparatus was 
equipped detects an ink end, a user can supplement an ink cartridge with ink easily. That 
is, an ink cartridge is easily recyclable. 

[0320] When shown in drawing 39 (A), after the oil level of ink passes an actuator 106, a 
cavity 162 and through tube 5001c are designed so that ink may not remain in a cavity 
162 or through tube 5001c. However, a cavity 162 or through tube 5001c may be 
designed so that ink may be made to remain positively in a cavity 162 or through tube 
5001c. For example, while making the inside of a cavity 162 or through tube 5001c into 
the lyophilic section, ink can be made to remain easily in a cavity 162 or through tube 
5001c by using the capillary tube force of acting on a cavity 162 or through tube 5001c. 
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[0321] The following advantages are acquired when it is made to make ink remain 
positively in a cavity 162 or through tube 5001c. That is, since ink remains in a cavity 
162 or through tube 5001c even if a liquid container rocks and an oil level is choppy, an 
ink droplet does not adhere to the oscillating field of an actuator 106 locally. Therefore, 
malfunction of an actuator can be prevented. 

[0322] Moreover, there is no liquid on the threshold of the existence of a hquid, then the 
outskirts of a cavity 162, the case where the liquid in a liquid container remains in a 
cavity 162 or through tube 5001c is judged to have no ink when there are few hquids in a 
cavity 162 or through tube 5001c than this threshold, a liquid is around a cavity 162 or 
through tube 5001c, and when there are more liquids than this threshold, it can be judged 
as those with ink. 

[0323] In such a case, even if it is a time of the ink in a cavity drying and ink being lost, it 
can be judged that he has no ink. Moreover, since a threshold is not exceeded even if ink 
adheres to a cavity again in the shake of carriage etc. at the place whose ink in a cavity 

was lost, it can be judged that he has no ink. 

[0324] It is good also considering all of parts that the ink in an ink cartridge including an 
actuator 106, the body 5001 of a container, and the ink feed hopper 5002 touches as 
further modification as the lyophilic section. In this case, all of parts in contact with the 

ink in an ink cartridge turn into the lyophilic section. 

[0325] When the whole interior of an ink cartridge is made lyophilic, the predetermined 
penetrant remover which suits lyophilic [ concemed ] can wash the inside of an ink 
cartridge easily. More, in a detail, after using an ink cartridge, the liquid which has 

lyophilic can wash the inside of an ink cartridge. 

[0326] As for this predetermined penetrant remover, it is more desirable than the ink held 
in the body 5001 of a container that it is a liquid with the high compatibility over the wall 
and actuator 106 in an ink cartridge. For example, when water ink remains in an ink 
cartridge, it is desirable to wash by the oily penetrant remover with more high 
compatibility to the interior of an ink cartridge. There is especially no limitation that the 
class of penetrant remover should just have lyophilic [ higher than ink ] to the wall and 
actuator 106 in an ink cartridge. 

[0327] Since a penetrant remover has lyophilic [ higher than ink ] to the wall and actuator 
106 in an ink cartridge, it tends to get used from the wall and actuator 106 in an ink 
cartridge. Therefore, old ink and the old impurity which remained in the ink cartridge can 
be flushed easily. Furthermore, if the boiling point of a penetrant remover is low, since 
the desiccation after washing becomes easy, it is more desirable. 
[0328] Moreover, the ink itself with which it is re-filled up into an ink cartridge may be 
used as a predetermined penetrant remover. Even in such a case, an ink cartridge can be 
recycled, without collecting impurities in the body 5001 of a container. 
[0329] Furthermore, when it is re-filled up with ink in the body 5001 of a container by 
making an actuator 106 lyophilic, ink tends to get used with an actuator 106. Therefore, 
ink is easily introduced in the cavity of an actuator 106. Therefore, when an Inkjet 
recording apparatus is equipped with the ink cartridge re-filled up with ink in the body 
5001 of a container, an actuator 106 does not detect those without ink accidentally. 
[0330] As mentioned above, when the ink in an ink cartridge is consumed, the lyophilic 
section can also be formed so that ink may be made to remain in a cavity 162 or through 
tube 5001c. For example, oscillating field 176a and medial-surface 161a of a cavity 162 
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are made into parent ink nature, and opening 161 is constituted by the magnitude on 
wliicli tlie capillary tube force acts. In this case, once ink tends to enter in a cavity 162 
and ink is filled in a cavity 162, the ink concemed will be held according to the capillary 
tube force. Therefore, the ink in an ink cartridge is consumed, and even if it is the case 
where there is no ink around an actuator 106, ink remains in a cavity 162. Furthermore, it 
is possible not only the inside of a cavity 162 but to make ink remain in penetration 
opening 5001c by making penetration opening 5001c into the magnitude on which the 
capillary tube force acts. 

[0331] Furthermore, surrounding substrate rear-face 178a of a cavity 162 may be made 
into non-dense ink nature, making the inside of a cavity 162 into parent ink nature for 
example, in order to make ink remain in a cavity 162. 

[0332] Lyophobic means sparse nature with the liquid of arbitration which may be held in 
a liquid container, and contains hydrophobicity, non-dense oiliness, water repellence, oil 
repellency, water-repelling nature, oil separation nature, super-hydrophobicity, super- 
non-dense oiliness, super-water repellence, super-oil repellency, super-water-repelling 
nature, super-oil separation nature, etc. Moreover, the contact angle of the liquid to a non- 
dense liquid part is 60 degrees or more, and is more desirable. [ of about 180 degrees ] 
[0333] Moreover, in order to make ink remain in through tube 5001c, 500 Id of 
surrounding medial surfaces of through tube 5001c may be made into non-dense ink 
nature in a cavity 162, making the wall of substrate rear-face 178a and through tube 
5001c into parent ink nature. 

[0334] Ink certainly remains in a cavity 162 or through tube 5001c by making the 

circumference of a cavity 162 or through tube 5001c into non-dense ink nature, making 
the inside of a cavity 162 or through tube 5001c into parent ink nature. Furthermore, it 
can also prevent that ink adheres around the part which makes ink remain. 
[0335] It is as follows when it is desirable to design so that the liquid in a Uquid container 
may remain in a cavity 162. 

[0336] Although there is an oil level of the liquid in a liquid container caudad depending 
on [ stowed position / of an actuator ] whenever [ installation location / to the liquid 
container of an actuator /, or setting-angle ], a liquid may adhere to the oscillating field of 
an actuator. When the actuator has detected the existence of a liquid only by the existence 
of the liquid in an oscillating field, the liquid adhering to the oscillating field of an 
actuator bars exact detection of the existence of a liquid, for example, the time of the 
condition that there is an oil level caudad rather than the stowed position of an actuator ~ 
both-way migration of carriage etc. ~ a Uquid container ~ rocking — a liquid ~ a wave ~ 
inside, if a drop adheres to an oscillating field, an actuator will make a judgment which if 
liquids of enough are in a liquid container mistook. 

[0337] Then, malfunction of an actuator can be prevented, even if it is the case where a 
liquid remains there and an oil level is [ a liquid container rocks and ] choppy conversely 

by preparing positively the cavity designed so that the existence of a liquid might be 
detected correctly. Thus, malfunction of an actuator can be effectively prevented by 
making the inside of a cavity lyophilic and making a liquid remain in a cavity positively. 
[0338] In this case, it is, after ink is consumed and the oil level of ink passes an actuator 
106, and let the case where the liquid in a liquid container remains in the cavity 162 of an 
actuator 1 06 be the threshold of the existence of a liquid. That is, there is no liquid 
around a cavity 162, and when there are few liquids in a cavity than this threshold, it is 
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judged that he has no ink. A liquid is around a cavity 162, and when there are more 
liquids than this threshold, it is judged as those with ink. 

[0339] For example, since there are few liquids in a cavity than a threshold when the side 
attachment wall of a liquid container is equipped with an actuator 106, and the oil level in 
a liquid container is below the stowed position of an actuator 106, an actuator 106 detects 
those without ink. Since there are more liquids in a cavity than a threshold when the oil 
level in a liquid container is above the stowed position of an actuator 106, an actuator 106 
detects those with ink. Thus, by setting up a threshold, even if it is a time of the ink in a 
cavity drying and ink being lost, it can be judged that he has no ink. Moreover, since a 
threshold is not exceeded even if ink adheres to a cavity again in the shake of carriage 
etc. at the place whose ink in a cavity was lost, it can be judged that he has no ink. 
[0340] In addition, when making ink remain only in a cavity 162 by making a cavity 162 
into the lyophilic section after the oil level of ink passes the level of an actuator 106, the 
amount of the ink which remains in a cavity 162 can serve as a threshold. When making 
ink remain in a cavity 162 and through tube 5001c by making a cavity 162 and through 
tube 5001c into the lyophilic section, the amount of the ink which remains in a cavity 162 
and through tube 5001c can serve as a threshold. 

[0341] It may be suitably determined by the purpose, a stowed position, etc. of use of an 
actuator 106 whether ink is made to remain in a cavity 162 or through tube 5001c. 
[0342] Drawing 40 (A) is drawing which expanded the near part of the actuator 106 of 
drawing 36 , and is drawing when the ink droplet has adhered only on an actuator 106 
and the outskirts of it. Drawing 40 (B) is the same drawing as drawing 40 (A) for 
explaining the case where it does not have the lyophilic section. In the case of drawing 40 
(A), the part which ink contacts in the interior of an ink cartridge is formed with a 
lyophilic ingredient, or is covered with the lyophilic ingredient. 
[0343] In the case of drawing 40 (A), the contact angle theta 2 of the ink to the wall 
surface of an ink cartridge etc. is comparatively small, and an acute angle. Therefore, 
even when ink adheres to the part of penetration opening 5001c by which the actuator 
106 is arranged, ink gets used to the lyophilic section, namely, it is only that ink piles up 
in the front face of the lyophilic section thinly, and much ink flows and falls, without 
piling up. For this reason, ink does not stop at the part of penetration opening 5001c. It is 
desirable about 20 or less to be degrees, especially that the contact angle theta 2 is more 
close to 0 times. 

[0344] On the other hand, in the ink cartridge of drawing 40 (B), since lyophiUc 
processing is not performed, the contact angle theta 1 of the ink to the wall surface of an 
ink cartridge etc. is comparatively large, for example, is about 60 degrees from about 30 
degrees. Therefore, when ink adheres to the part of penetration opening 5001c by which 
the actuator 106 is arranged, ink can pile up in the part of penetration opening 5001c. 
[0345] Therefore, in the ink cartridge of drawing 40 (B), although there is no ink 
substantially in the interior of an ink cartridge, there is a possibility of carrying out 
incorrect detection that ink has an actuator 106. 

[0346] On the other hand, as mentioned above, although there is no ink substantially in 
the interior of an ink cartridge, there is no possibility of carrying out incorrect detection 
that ink has an actuator 106 at the ink cartridge of drawing 40 (A). 
[0347] Next, a lyophihc ingredient is explained. Of course, especially the lyophilic 
ingredient for forming the lyophilic section is not limited. Therefore, the lyophilic 



-55- 



Machine English Translation of JP 2002-219814A 



ingredient of arbitration can be used. Tliere is a compound wliich has wliat covered the 
photocatalyst and irradiated uUraviolet rays as a strong lyophilic ingredient, for example, 
an inorganic material, the thing which has an activation front face, a hydrophilic epoxy 
compound, a silica particle content ingredient, and two or more functional groups chosen 
as intramolecular from a carboxyl group, a phenolic hydroxyl group, and an epoxy group. 
[0348] A titanium oxide photocatalyst can be considered as an ingredient of said 
photocatalyst. There are an anatase mold titania, a rutile mold titania, etc. in a detail 
more. The lyophilic section is obtained by applying these ingredients to a predetermined 
part and irradiating ultraviolet rays. 

[0349] As a silica particle content ingredient, what carried out distributed stabilization of 
the colloid silica can be considered to water or an organic solvent. For example, there is 
an object which added the inorganic silica to the resin containing a hydroxyl group or the 
amino group. As resin containing a hydroxyl group, there are acrylic resin, polyvinyl 
alcohol resin, an epoxy resin, etc. There are amide resin and amino resin as resin 
containing the amino group. Resin may be mixed or you may compound-ize at the time 
of resin composition so that both hydroxyl group and amino group may be contained in 
resin. There are acrylamide resin, methacrylamide resin, amino acrylic resin, epoxy- 
amide resin, an amino-epoxy resin, etc. in a detail more. When the functional-group 
equivalent at the time of considering a hydroxyl equivalent, the amino-group equivalent, 
and the hydroxyl group and the amino-group equivalent of resin as a functional group is 
3000 or less, especially a hydrophilic property is good. 

[0350] Furthermore, the thing to which an organic silane compound and the resin 

containing the hydroxyl-group content resin mentioned above, amino-group content resin 
or a hydroxyl group, and the amino group were made to react may be used as a lyophilic 
ingredient. 

[0351] The approach of covering a lyophilic ingredient is not especially limited to the 
front face of a predetermined ingredient, either. Therefore, the approach of the arbitration 

for covering a lyophilic ingredient can be used. As an approach of covering a lyophilic 
ingredient, there are approaches, such as plating processing, coating, and deposition, for 
example. A lyophiUc ingredient can be covered using the technique of other known 
arbitration. For example, a lyophilic ingredient is hung down, while making it rotate as an 
example of coating before rotating the lyophilic section or. The spin coat which carries 
out coating by rotating the lyophilic section concemed. There are a DIP coat which 
carries out coating, a roll coat which carries out coating by applying a lyophilic 
ingredient to the lyophilic section using a roll by immersing the lyophilic section in a 
lyophilic ingredient. Moreover, a lyophilic ingredient may be applied to the lyophilic 
section, only using the brush etc. 

[0352] On the other hand, a non-dense liquid part may be formed by sticking the coat 

layer formed from a lyophobic ingredient on a predetermined part. 

[0353] In addition, there are CVD, plasma CVD, sputtering, vacuum deposition, etc. in 

the approach by deposition. 

[0354] Moreover, the roughness of the front face of an ingredient may influence 
lyophilic. For example, it can raise lyophilic by carrying out the surface roughening 
process of the ingredient with a large contact angle. Moreover, if surface roughness is 
raised for example, in the case of the ingredient of a hydrophilic property with which an 
ingredient has fractal structure, it can become a super-hydrophilic front face or a super- 
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lipophilic front face. Therefore, it is desirable to form the lyophilic section by carrying 
out the surface roughening process of the front face of the lyophilic ingredient which has 
fractal structure. But if it is the ingredient which becomes lyophilic by carrying out a 
surface roughening process, it will not be limited to the ingredient which has fractal 
structure. 

[0355] In addition, when an actuator 106 is formed in various kinds of module object 
100,400,500,700 grades, it may be desirable to constitute the lyophilic section also into 
ink contact parts, such as the module object concemed. 

[0356] Next, the manufacture approach of the ink cartridge which has the lyophilic 

section is explained concretely. Here, the example of the manufacture approach of the ink 
cartridge which has the module object 100 shown in drawing 26 is explained. 
[0357] In the 1st manufacture approach, first, an actuator 106 is set to a predetermined 
fixture so that the cavity 162 may be exposed. Next, the field which is not made lyophilic 
is masked. And said predetermined fixture with which the actuator 106 was set in the 
equipment for forming the lyophilic section is attached, and the interior of a cavity 162 is 
processed to lyophilic (for example, a lyophihc ingredient is covered or plated). Then, an 
actuator 106 is attached in the module object 100. And an ink cartridge is equipped with 
the module object 100 with which the actuator 106 was formed (disposition). 
[0358] Said predetermined fixture is formed from resin or a metallic material in the mode 
which prepared the hole in the part of a cavity 162. Moreover, he does said masking 
using thermoplastics, for example, parts for all other than cavity 162 may be masked. 
[0359] According to this approach, the lyophilic section can be formed only in an 
actuator 106. Moreover, only an actuator 106 is dealt with in the case of formation of the 
lyophilic section. Therefore, the facility about giving lyophilic is comparatively small, 
and ends. Cost for this to manufacture the same ink cartridge can be reduced. 
[0360] In the 2nd manufacture approach, an actuator 106 is first attached in the module 
object 100. Next, the module object 100 is set to a predetermined fixture so that the 
cavity 162 of an actuator 106 may be exposed. And after attaching said predetermined 
fixture with which the module object 100 was set in the equipment for forming the 
lyophilic section and performing required masking, the interior of a cavity 162 and/or the 
surrounding module object 100 of a cavity 162 are processed to lyophilic (for example, a 
lyophilic ingredient is covered or plated). Then, an ink cartridge is equipped with the 
module object 100 concemed. 

[0361] According to this approach, the part of the module object 100 which exists on the 
outskirts of cavity 162 of an actuator 106 can be lyophilic—ization-processed to the 
interior and coincidence of a cavity 162. Thereby, module object 100 part around the 
interior of it of a cavity 162 can be suitably made lyophilic. 

[0362] In the 3rd manufacture approach, an actuator 106 is first attached in the module 
object 100. Next, an ink cartridge is equipped with the module object 100. And the ink 

cartridge itself is set to a predetermined fixture so that the cavity 162 of an actuator 106 
may be exposed. Then, after attaching said predetermined fixture in the equipment for 
forming the lyophilic section and performing required masking to it, the interior of 
module object 100 surrounding part and/or ink cartridge of the interior of a cavity 162 
and a cavity 162 is made lyophilic (for example, a lyophilic ingredient is covered or 
plated). 

[0363] According to this approach, the interior of an actuator 106, the module object 100, 
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and/or an ink cartridge can be lyopliilic~ization-processed to coincidence. Thereby, the 
interior of an ink cartridge can be suitably made the module object 100 pan around the 
interior of it of a cavity 162 lyophilic. 

[0364] In this case, in case it is filled up with ink at the time of manufacture of an ink 
cartridge, and recycle, it becomes certain to fully contact ink to a piezoelectric device. 
[0365] In addition, drawing 41 is the perspective view which looked at the gestalt of 1 
operation of the ink cartridge which holds two or more kinds of ink from the background. 
The container 5008 is divided into three ink rooms 5009, 5010, and 501 1 by the septum. 
The ink feed hoppers 5012, 5013, and 5014 are formed in each ink room. Actuators 106c, 
106d, and 106e are attached in base 5008a of each ink room 5009, 5010, and 501 1 so that 
an elastic wave can be transmitted to the ink held in each ink interior of a room through 
the container 5008. It is desirable to make the part in contact with ink lyophilic also with 
the inside of the container 5008 of the ink cartridge by the gestalt of this operation or 
Actuators 106c, 106d, and 106e. 

[0366] As mentioned above, although this invention was explained using the gestalt of 
two or more operations, the technical range of this invention is not limited to the range 
given in the gestalt of the above-mentioned implementation. Various modification or 
amelioration can be added to the gestalt of the above-mentioned implementation. It is 
clear from the publication of a claim that the gestalt's which added such modification or 
amelioration it may be contained in the technical range of this invention. 
[0367] 

[Effect of the Invention] According to this invention, the so-called detection of the "full" 

condition of hold space may be realized with high dependability. This invention is 
especially effective for a liquid supplement activity which makes hold space a "full" 
condition. 

[0368] Or according to this invention, the so-called detection of the "full" condition of 
hold space, "liquid, and" condition may be realized with high dependability. After this 
invention detects a "liquid end", it is especially effective for a liquid supplement activity 
which makes hold space a "full" condition. 

[0369] Or according to this invention, it may be detected with dependability with whether 
high it exists in the predetermined area where the oil level in hold space is specified by 2 
sets of oscillating sections. This invention is especially effective, when oil-level level 
should be maintained to abbreviation regularity and the head of a liquid should be 
maintained to abbreviation regularity. 

TECHNICAL FIELD 



[Field of the Invention] By detecting change of an acoustic impedance, this invention is 
divided and relates to the liquid consumption condition detector which can detect the 
consumption condition of liquids, such as ink, by detecting change of resonance 
frequency. 



PRIOR ART 

[Description of the Prior Art] In the Inkjet recording device, the Inkjet recording head 
which has a pressure generating means to pressurize a pressure generating room, and the 
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nozzle orifice which makes an ink droplet the pressurized ink and carries out the 
regurgitation is carried in carriage. 

[0003] It consists of Inkjet recording devices possible [ continuation of printing ] by 
continuing supplying the ink in an ink tank to a recording head through passage. The ink 
tank is constituted as a removable cartridge which a user can exchange easily, when ink is 
consumed. 

[0004] Conventionally, there are an approach of software integrating the amount of ink 
attracted by the number of regurgitation of the ink droplet in a recording head or 
maintenance as a management method of ink consumption of an ink cartridge, and 

managing ink consumption by count, a method of managing the time of specified 
quantity consumption of the ink actually being carried out by attaching the electrode for 
oil-level detection in an ink cartridge, etc. 

[0005] Although a cost-merit is high since the method of software integrating the number 
of regurgitation and the amount of ink of an ink droplet, and managing ink consumption 
on count does not need the special equipment for detection, an error may arise according 
to the printing gestalt in a user side etc. Moreover, gross errors may arise at the time of 
re-wearing of the same cartridge. Moreover, by the operating environment (for example, 
when it is an elevated temperature with a going too far room temperature, or low 
temperature), or the elapsed time after opening of an ink cartridge, the pressure in an ink 
cartridge and the viscosity of ink change, and the error which cannot be disregarded 
between the ink consumption on count and actual consumption may arise. 
[0006] As for the approach of on the other hand managing the time of ink being 
consumed with an electrode, the amount of real of ink is detectable. For this reason, an 
ink residue is manageable with high dependability. However, since it depends for 
detection of the oil level of ink on the conductivity of ink, the class of detectable ink is 
limited or the seal structure of an electrode may be complicated. Moreover, as an 
ingredient of an electrode, since noble metals also with high corrosion resistance with 
sufficient conductivity are used, the manufacturing cost of an ink cartridge usually 
increases. Furthermore, since it is necessary to equip with two electrodes, a production 
process will increase and a manufacturing cost will increase as a result. 



EFFECT OF THE INVENTION 

[Effect of the Invention] According to this invention, the so-called detection of the "full" 
condition of hold space may be realized with high dependability. This invention is 
especially effective for a liquid supplement activity which makes hold space a "full" 
condition. 

[0368] Or according to this invention, the so-called detection of the "full" condition of 
hold space, "liquid, and" condition may be realized with high dependability. After this 
invention detects a "liquid end", it is especially effective for a liquid supplement activity 
which makes hold space a "full" condition. 

[0369] Or according to this invention, it may be detected with dependability with whether 
high it exists in the predetermined area where the oil level in hold space is specified by 2 
sets of oscillating sections. This invention is especially effective, when oil-level level 
should be maintained to abbreviation regularity and the head of a liquid should be 
maintained to abbreviation regularity. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] The application for patent No. 147052 [ 2000 
to ] is indicating the piezoelectric device and module object which could detect the liquid 
residue correctly and made comphcated seal structure unnecessary and with which a 
liquid container is equipped that the above-mentioned technical problem should be 
solved. Moreover, the application for patent No. 146966 [ 2000 to ] is indicating the 
detection control circuit which may be used for such a piezoelectric device and a module 
object. 

[0008] Since a piezoelectric device or a module object given in the above-mentioned 
issue can detect the existence of an oil level, it is applicable not only to the end detection 
in liquid consumption but the full detection at the time of a liquid restoration activity. 
[0009] This invention is made in consideration of such a point, and aims at offering the 
liquid consumption condition detector which can utilize detection of a liquid 
consumption condition more effectively. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawin g 1 ] It is drawing showing the detail of an actuator 106. 

[Drawing 2] It is drawing showing the circumference of an actuator 106, and its equal 

circuit. 

[Drawing 3] It is drawing showing the relation between the consistency of ink, and the 
resonance frequency of the ink detected by the actuator 106. 
[Drawing 4] It is drawing showing the back EMF wave of an actuator 106. 
[Drawing; 5] It is drawing showing the configuration of the recording device control 
section 2000 which controls an Inkjet recording device by an actuator detecting change 
of an acoustic impedance based on the result which detected the consumption condition 
of the liquid in a liquid container 1, and was detected. 

[Drawing 6] Drawing showing the installation location of the actuator in the case of 

drawing s . 

[Drawin g 7] The schematic diagram showing an example of ink supplement equipment. 
[Drawjiig__8] Drawing corresponding to drawing 5 at the time of changing the installation 
mode of an actuator. 

[Drawing 9] Drawing showing the installation location of the actuator in the case of 

drawing 8 . 

[Drawing; 10] Drawing corresponding to drawing 5 at the time of changing the 
installation mode of an actuator. 

[Drawing 111 Drawing showing the installation location of the actuator in the case of 

drawing 10 . 

[Drawing 12] It is drawing of the recording device control section 2000 shown in 
drawing 5 showing the gestalt of other operations further. 
[Drawing 13] It is drawing of the recording device control section 2004 shown in 
drawing 12 showing the gestalt of other operations further. 

[Drawing 14] It is the flow chart which shows the operations sequence of the recording 
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apparatus control section 2006 shown in drawing 13 . 

[ Dra wing 15] It is drawing showing the circuitry of the measuring circuit section 800. 
[Drawing 16] It is drawing showing the circuitry of the detector section 1 100. 
[Drawing 17] It is drawing showing the detailed circuitry of the liquid existence judging 
section 1000 shown in drawmgJ/3 . 

[Drawing 18] It is drawing showing other operation gestalten of an actuator 106. 
[Drawing 19] It is drawing showing some cross sections of the actuator 106 shown in 
drawing 18 . 

[Drawing 20] It is drawing showing the cross section of the whole actuator 106 shown in 

drawing 19 . 

[Drawing 21] It is drawing showing the manufacture approach of the actuator 106 shown 

in drawin g 1 8 . 

[Drawing 22] It is drawing showing the operation gestalt of further others of the ink 

cartridge of this invention. 

[Drawing 23] It is drawing showing other operation gestalten of through tube Ic. 
[Drawing 24] It is drawing showing other operation gestalten of an actuator 660. 
[Drawing 25] It is drawing showing the operation gestalt of further others of an actuator 
670. 

[Drawing 26] It is the perspective view showing the module object 100. 

[Drawing 27] It is the exploded view showing the configuration of the module object 100 

shown in drawing 26 . 

[Drawing 28] It is drawing showing other operation gestalten of the module object 100. 
[Drawin g 29] It is the exploded view showing the configuration of the module object 400 

shown in drawing 28 . 

[Drawing 30] It is drawing showing the operation gestalt of further others of the module 
object 100. 

[Drawing 31] It is drawing showing the example of the cross section which equipped the 
ink container 1 with the module object 100 shown in drawing 26 . 
[Drawing 32] It is drawing showing the operation gestalt of further others of the module 
object 100. 

[Drawing 33] It is drawing showing the operation gestalt of further others of the module 
object 100. 

[Drawing 34] It is the schematic diagram showing the example of the module object with 
which two actuators were built in. 

[Drawing 35] It is drawing showing the installation situation of the actuator in the case of 

drawing 34 . 

[Drawing 36] It is the sectional view of the gestalt of 1 operation of the ink cartridge for 
black ink. 

[Drawing 37] It is the sectional view showing the important section of the ink jet 

recording device suitable for the ink cartridge of drawing 36 . 

[Drawing 38] It is drawing for explaining the ingredient which is not lyophilic, and the 
ingredient which is lyophilic to a certain hquid. 

[Drawing 39] It is drawing which expanded the near part of the actuator of drawing 36 . 
[Drawing 40] It is drawing which expanded the near part of the actuator of drawing 36 . 
[Drawing 41] It is the perspective view which looked at the gestalt of 1 operation of the 
ink cartridge which holds two or more kinds of ink from the background. 
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[Description of Notations] 

1 r Container 
la Base 

lb Side attachment wall 
Ic, 40a Through tube 

Id Side face 

le, If Level difference section 
Ig, IhSlot 

2 Ink Feed Hopper 
40 41 Green sheet 

42 44 Conductive layer 

44' Connection 

47 48 Spacing member 

67 Plate 

68 Float 

71 Adhesives Layer 

78 80,178 Substrate 

73, 82, a piezo-electric diaphragm 

74 75 Ink absorber 

76 Packing 

77 Caulking Hole 
81 Crevice 

100,400,500,700 Module object 

101, 401, 501 Liquid-container attachment section 

102 Pedestal 

104 362 Reed wire 

105, 405, 505 Piezoelectric device applied part 

106, 106b-106e, 650, 660, 670 Actuator 
106A, 106C Actuator 

SWA, S WC Solid state switch 
108 Film 
110 Plate 

112,412,370 Through tube 

113 Crevice 

114 Opening 

116 Cylinder Section 

160 Piezo-electric Layer 

162 Cavity 

164 Up Electrode 

166 Lower Electrode 

168 Up Electrode Terminal 

170 Lower Electrode Terminal 

172 Auxiliary Electrode 

174 Piezoelectric Device 

176 Diaphragm 

180 Ink Cartridge 
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181 Air Supply Opening 

1 82 Ink Induction 

183 Ink Inlet 

184 Electrode Holder 

185 Air Induction Inlet 

186 Head Plate 

187 Ink Feed Hopper 

188 Nozzle Plate 
190 Nozzle 

192 Breaking-the- Water Wall 
194 Ink Container 
194a Base 

194b Side attachment wall 

194c Top face 
212 Septum 

213, 213a, 213b Hold room 
214 Buffer 

2 1 6, 2 1 6a, 2 1 6b Porosity member 

220 Ink Cartridge 

222 1st Septum 

224 2nd Septum 

225a The 1st hold room 

225b The 2nd hold room 

227 Capillary Tube Way 

228 Check Valve 
230 Ink Feed Hopper 

232 Valve 
232a Wing 

233 Air Hole 
235 Spring 

242 Porosity Member 
250 Carriage 
252 Recording Head 
254 Ink Supply Needle 
256 SubTank Unit 
258 258' Heights 

260 260' Elastic wave generating means 
262 Ink Room 
266 Film Valve 

270 Valve Element 
272 Ink Cartridge 
274 Container 
274a Base 
274b Side face 
276 Ink Feed Hopper 
278 Crevice 
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280 280' Gelation material 

282 Packing 

284 Spring 

286 Valve Element 

288 Semi-conductor Storage Means 

290 Container 

290a Base 

292, 294, 296 Ink room 
298, 300, 302 Ink feed hopper 

304, 306, 308 Gelation material 
310, 312, 314 Crevice 
316 Plate 
318 Float 

350 Attachment Plate 

360 Liquid-Container Attachment Section 

364 Mold Section 

372 Sealing Structure 

402 502 Pedestal 

403 503 Cylinder section 

404 504 Reed wire 
408 508 Fihn 
410 510 Plate 

413 513 Crevice 

414 514 Opening 
600 Mold Structure 
606 Actuator 

610 Circuit Board 
612 Terminal 

800 Measuring Circuit Section 

810 NPN Mold Transistor 

812 PNP Mold Transistor 

816 Reference Potential Generation Section 

818, 820, 828, 830, 832 Resistance 

822 826 Capacitor 

824 High-pass Filter 

834, 840, 842, 844, 846 Termmal 

836 Comparator 

840c Control unit 

850 Driver Voltage Generation Section 

860 Amplifier 

900 Digital Circuit Section 

910 918 Flip-flop 

912 920 Counter 

914,916 NAND gate 

1000 Liquid Existence Judging Section 

1010 Liquid Consumption Condition Amendment Section 
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1011 Upper-Limit Register 

1012 Lower Limit Register 
1014 1016 Comparator 
1018 AND Gate 

1020 1022 Terminal 

1 100 1 104 Detector section 

1200 1210 Liquid consumption condition detecting element 
1300 Head Section 
1400 Control Section 

1402 Recording Device Actuation Control Section 

1404 Presentation Processing Section 

1406 Printing Actuation Control Section 

1408 Ink Supplement Processing Section 

1410 Cartridge Message-Exchange Section 

1412 Print-Data Storage Processing Section 

1414 Printing Data Storage Section 

1416 Display 

1418 Loudspeaker 

1420 Printing Right Hand Side 

1422 Ink Supplement Equipment 

1424 Cartridge Swap Device 

1432 Cleaning Mechanical Component 

1434 Pump 

1436 Cleaning Section 

1440 Head Mechanical Component 

1442 Cleaning Control Section 

1444 Information Storage Control Circuit Section 

1450 Liquid Regurgitation Counter 

1452 Liquid Consumption Amendment Section 

1500, 1502, 1506 Control circuit section 

2000, 2004, 2006 Recording device control section 

3001 Carriage 

3002 Guide Member 

3003 Ink Supply Unit 

3004 Recording Head 

3005 Ink Cartridge 

3006 Cartridge Holder 

3007 Ink Supply Unit 

3008 Tube 

3009 Ink Inlet 

3010 Pump Unit 

3021 Atmospheric- Air Clear Aperture 

4000 Module Object 

5001 Body of Container 

5001a Base 

5001c Through tube 
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500 Id Internal surface 
5002 Ink Feed Hopper 

5004 Packing 

5005 Spring 

5006 Valve Element 

5007 Semi-conductor Storage Means 

5008 Container 
5008a Base 
5009-5011 Ink room 
1012-5014 Ink feed hopper 

5030 Carriage 

5031 Recording Head 

5032 Ink Supply Needle 

5033 SubTank Unit 



[Translation done.] 
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C57) 

cfc 9 w*ts^t«j,^*^tBig^a«^^> c i . 
, ^mfti. m^mmmmm^ 1200, 120 




So 

tj:< ti>-mfimii-s-?>t^ic. mmim^fBiicnvx 

aift?g®©±<t, ^te?sfflcDTi. tc-en-enst^i^ti 



!|$ga200 2-2 1 9 8 1 4 

2 

■r 5 J: ^ CC -5 r C i S C i «:#8!t £ 5I«*3S 6 {Cia*2 

c t m <!: t -hmm. 1 8 ©t»-rn*^ici2ig©^ 

45J^^ffl9 i tt^ffl9«:|l^$ tir 5 C i *!^1g£ T 

[i^*® 1 2 ] ffi«^-7-©iga&:^ia]», m«ia5©?s<*iR 

SCli^mi-rSS^mTbMl 1 ©tiTtiJ&^KiBtg 
©flS<*t««t>J^«lttlS. 

at r sit:*^ 1 1 2 ©t^Tn^^tcsiscs?**** 

^ + f ^ gii*sst^ e.n-ci> s c £ i£#sfc<!: -r 
mrnm^i 5] ?tf**w?s«Bjfii«:iRs-rsfcj&©jRif 

lf^«BJSg^j:?ffi(**iRS-r ■SiR^SraKiJ^^c < £ fc— g|J 
ajlS|5£. 

4£^^{c. ^a5©JiIBrtcj:^TjMi@«^«-^'&»*S 
#5JE«^-^£. 

liSbgPtt. Jlx^^P^l©mrie0f^fi©?K#3RS^©?BOTi£ 
^tc^w p,nrt^s c £5:!mS£-r-S?K*^l§, 
[i«*iMl 6] iS{**l|:^«^«BK:»R^-r-&yi:«f>©jR^ 
2gfai*Eili-r5SBIJ£. 

*3stti-rs£^ic. ^mm^^mmx^xmrnimtm 

Ii6a5£, 



3 

m^wm<D±t, mm.ms(Drt. ic^n^tim-fi^ti 
1 8 ] mmmo>mmmmaicsiii^-cmmT?> 

**-r f ^7=- gp^sKit etiri^ s c i 1- 
mi.t-ti>mm2 o «ciB«ofRi*^. 

C if 2 5 ] 2 3 S fctt 2 4 ic§m<Dm.im^ 
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mi^^ommm^micm'rsi.^x, immm^^wmc 

10 [i«^:«2 8 ] m.wmm^mmmsicj:-oxiikmsintc 

t-^wmsKgp.!:, ^m^tcc^'kmmtr^n:^2 

5 3! /ctt 2 6 t,c^<Dmmns^m. 

tis*s2 9 ] 1 7i)M5 ©t»-rn*««:ffi«®^f*: 

20 [|»*W3 0] d>^< tij> l#<D2>b-^-^?=&^tf3 

5 i/'^ A«r^ L/ fcrj > t ^ - ^ ^ 0 nIlil!Q:f BMl 

[111*113 1 ] ^tj:< ife l-^©3>f;^-^?^^tf:3 

> tf a - i/y^ f-A±-aftfTpr Sl^2 (D:/P 

B!)iB:3>b'ci-4?i/:3;T-A{cJ:o-c3ltfSnt:. MfBSI 
2<D:faif^Aim^0X. WriB=i>tf*-d?*^;:^-f-A 

L y-c n > f * - ir^si (3 sjmtx^mw, 

-dJS^x^A{ciS*:)I2 8 «:iBm©Sfl»^g*l|313-«- 

[ilf^3 3] i*) l^©3>fc-zL-^;fc$tfa 

> h- ^ - 7=- A±-C«({'rr -S* 2 cr)7"P y 7 

40 2(D7'Oi?'-5A^MWbT, WiB=3>f^-^rixXr-A 

fci»5R]®2 9«:iB«g®»ij®^*J|3R3#S7-py^ 

A. 

[fi5lWM3 4 ] ftS?3Kl 8 7bM2 2(Di,>-rHii'iCim<D 

'm^^mm.-r?>:fjmx$>-ox. 
^^mmmm^mimbxmoit^nm^. mmm 
Wicm-ri>mM^=&mr?>m^)-t i>xmm-r?,mm.mm 

50 ffi. 



[it*® 3 5 ] n^m i8jbm.2 2©i,=.-rn/i»{cgB^© 
[0 00 n 

[0002] 
•5. 

[0 00 3 ] -r>i75>x-y HB»4iar-K. -o^^y 

[0 0 0 4]Se*. >f>i'*-F';s.s:'0^>>?tB»CD 
IfST^i l/TW. fe^-^s' Ft?©'/>i'S©l!±Hil^-t^ 

[0 00 5] V7 F-^airKiJ:!? 'f>i'^©ttttJfS-?''f 

^? F*siaf«,i3&s. F-C©EPPJJg^{cJ:t)^ll 

*«SDffS. Sfc, |SI— :<7--F y •;.i;'©||i|«ffi?(C*jli 

l/r. it»±©'i'>i^?««M<!:*^©?«»fii©P5«:Si 
[0006] — J:f) >i7;{,sf«ff § ja/cffiSF-s^, 

^mm-r^yrmiit, w>i'©sis*^ffl-e^-5. c©fc 
p.. ^'>i'©?gM©^^^i}*^'>i'©»«tt^cffi■5.©■e. 
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6 

F y f j;^©«a=i;^ F*s*,3ty. gp. 
{c. 22fc©«ffi*Ssifr4i£:^*s*4/c«&. S!BSXS*J 

[0 007] 

[^B^*i»?^LJ:^<fcf S^] «fBI2 0 0 0-147 

0 5 zmt. ±m(Dmm=s:m^-r^< . m.mm=§:jEm 

#IK2 000-14696 QmS.. -€-©J: 

[0008] ±g3lfe#(cga«©)E«^S* -51^1*2^* 
-^i-m*. ^©*^**^iUBj#|-r'*>.5Ci*^€., 
fSStK:*jl^^.x>F*^ffi©a?ie-r, 

[0 00 9]2p:^tt. CC.fc'Siij^^^JtUrttStl 

'b©T'* f) , ^#:M»K-^©*lffi* <£ W^tcfsm-C 

20 [0010] 

[^S*»¥^-r5?cJ6©^S] *^13:. mm^Wi 

m^. ^mm^^y^vxmmimmmmt. mm 
mn<<mrs\,^xmb^=kwm5-^-&^cti)^mx$)^ t 
^ic, mw>m<Dmiic^^xMmmt>m^^m&^^^ 
EEfsiR^i, m^'f^^hommmfjmmcm'^t.^xm 

mm^mit. mi^^m^tmu^mx^^x. mm 

30 m-}^tixi>?,ct'tmctr^m.imnwmkmsx 

[0 0 1 1 ] 2p:^?gteJ:tl«. iR^^ra©l,ifof9>-S r-^ 
[0 0 12] TOc9lBlS6!tC^«:*Ji5? 

mimmmicMLxmmoj^tmmm^. mmm^icm 
■rs{,^xmmm^mm$-&?>cttiiusmx&i,tmc. m 
40 m^<Dmmic^':,xmMis.t}mn^m^$M^EMm'^ 

«SS-=Ftt. »K§^©WiaB^«a©^f!^iK^^©?^S 

Jixs^5©?ffifl:a?iaf®^ffla«i£. ic-en-en 
fmp>tixt.^i,tit^<mit-ri>mmm^imm^x 

[0013] *^Bj(cJ:nj*, iR^^PHl®t,^<3«9>5 
50 tt^fe-p-Cl^Stl^S. rjg#:x>Fj 



[0014] *^ott*^Bgtt. n^mmmtxmi^^^ 

[0015] *^HjK:iti«. iRif^rH^K:*jt-tS?gffi5&s 
2 lacDffiiftgiJic J: -D r «^ $ tiamMmw^ ic^^-r -5 

[0016] ^f*?ft'»t«i.®Mi±i§iJtt. m^it, Mmm:fj . 

[0017] *{*WiCtt. ?Sl*m»l^,^tHS15tt. MiS 

[0018] * 6 ^wK«tfc<^,^msiJ«. 

[0019] -ecDffe. *?S L < fl«)gRcD®#:jR^^ 

[0020] !ft«CSff * L. < »«lS|JC!>?gftJt]?^^lK: 
[002 1 ] i!/c. U < ». BE«lS^tDj»:j^ 

[0022] * fc. *f s L. < {*. mmuomwimmii 

[0023] S hmt. SBaSS|5©^#45?^3gM(cStLT 
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8 

rt>^ct,i«M=£. ?K<*r«gt^«^<DW*ii br^t- 
[0 024] JWi© J: 5 ^c#®©ti-rn*i*w-r 

[ 0 0 2 5 ] -r^cfc-^^ tKft*lf3fe«BJtgK:itSj^-r.5fc 
[0026] Sfc. ^{*«rlf5^«pf#g{ciK^t-^A:S&© 

[ 0 0 2 7 ] s/c> ^f**i?^«nTfii{cit5;ifrs/cse)© 

[0028] l^Mm^tp■h<Dmmmtsm^ 
[0 02 9] c©is-^. t«{*§s»< ?igms^<^.^*^ui 

[ 0 0 3 0 ] IffffiMSJ©. J^a5©?^«aR^^fa 



[ 0 0 3 U #(c. ««Sig|J©?g»iK^^r4K:S*Lrsm 

BSffBMgi5cD«tfgB+ 1- t'T- ^ gptc^sT ^mmtiK mmm 

[0 03 2] tgS&a5(D?S^JK$^P^tcMLT 

*5iir. iSffc, luiaitg|5©itrfB=^ + b'T-^gp{c^^-r-S. 
[ 0 0 3 3 } &*s. is?ggp**-r 

[0 03 4] S6(c. ^xk<D^^tj:mm^m-r^m.i^^ 

[0035] «:<D«^. ?K*I^S«^Sl*. ?t##g<Di|R 

[ 0 0 3 6 ] S;f£:. ?S»ySS^S«, ?Sf*m9;R^tH 
[0037] jSi*?«SSIB«. if f*?S®t^!l 

spi. laitgUKi-o rials sti^cjs^^So-^mffSti? 

[0 03 8] ^ e.(c. jy±<DJ: 5 rj:f^m<Dl>mift=&m 



C6) i^M2 002-2 1 98 1 4 

xo 

[003 9] ws,<ow^m.ibh^>\tmmkm.<i>^n. 

^mt. ■=ii^^=.--^ty:^7-i>.vci:-^xW^^nnh. 
[0040] 3;/c. 3>f*-i?i^X7=-A(C#4ge*fc 

5 A ^fa» Lfc a > fc- :x - ^fgiax •) wtiiScs^j«<**> . 

[004 1 ] C C-C, I^Jil^itt. 70 s. f- 
[0 042] 

iftH^ 3 tiT t,» s w^<Dm^^t>'ii<D^xt)mm<Dm^^ 

[0 043] ^^M<Dm^mm±u. m^mm^mm-r 
i>ctx. w.w§^n<Dm»(o^m iwm^^<Dmw 

20 rn^-^ts) ^^mri>ctxhi>, 

[0044] mmm^mmiyfdim^\H(omw<o^ 

[0045] ^s-f > e- iriyx<v^'(t^mmr?>:^m 

40 [0 04 6] JWT> JE^gSfc{*T^i'3=-^i-4?CDi& 
[0 047] C(DTi>^:xx.-'it I 0 'Mj:<i:i> 

^^>\d:-^>;^(Dmt'S:maLX. ^#^1^©?^ 

^>:^(omt^msihx. WLW^^(Dmw(r>mwim 
&«iffl-r s:&^{cffii,s ens. 

so [0 04 8 ] HI (A) tt. r4'5l='iX-:$r 1 0 6©f£ 
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:kw-mm'v&i>. mi (b) ri^g^^x-^? i o e 

OB-BB/fm^-r. HI (C) W. ri'5^ax-5fi 

0 6®C -CirM^^-r. g6tc@2 ( A3*i<i:Df|a2 
(B)tt. Ti'^^^x-^ 1 0 6®^«|B]^^:^-r, i 

1 0 6*$tfJSateJ;Df-€-©^iIK*^U, 132 
[0 049] Ti'g^*x-d?l 0 6tt, «ai43AtcR?|5 

tt®BiP 1 6 1 *^-rs»«i 7 8 ran 1 6 1 
5) tciesstisjiibKi 7 6i, m$mi 7 6©«m 

®MtCK«3ti5E«)B 1 6 0 i . BE«» 1 6 0 '^Wfi 
tidbits ^Ctf±Ummi 6 4*Ji:£^TaiSffil 6 6 
i . ±SU«ffi 1 6 4 i m^icm-^f Sigp^ffiS-^ 1 

e 8 rmm i e e i«5iafj{cife^^sTg|5Mffis 

■^^ 1 7 0 i > ±g|5mffi 1 6 4^j:U±mmm^ 1 6 8 

[0050] mmm 1 e 0 . 1 e 4is^m^m 
fs. -eur. ss»i 6 0. ±gpmffii 6 4*ij:crF 

[005 1 ] 1 7 6 a« 178 ©«MK:. 19 

□ 16 i^m^J:'^itcmm$m,, 

[0 052] ^^i'fcr'r--f 1 62tt, BBO 1 6 Itmti 

mm^l 7 8©g|5:&iS^l 7 8©gflPl 6 1 i(Cj;t, 

rmm^n^o Km^^tiiRMm<Dmm 1 7 s©® 

ftfiJE^tima. ;Q:4b. 4^ + ii:7=- -f 1 6 2 F*g{c^l*5&5A 
^X'hmmi 7 8©«iH«iJ{C}g«:s&iiitl&Ui^«:. 

WMi 7 eum^i 7 8icKtbxms(cm.*)m-fiE>nt: 

[0 05 3 ] TgP^ffi 1 6 6«, tm^l 7 6©^M 

mi^^titsmmcomy «:&ai/ri»s. tup®® 

1 6 6©±^S|!-C^,€.P3JFJa5^©4''C^<b^P 1 6 1 ©if 

*i. ras^Sl 6 6©P3Jgg|J5J©^«. P3P 1 6 1 © 

[0054] — TgPSH 1 6 6 ©ftffifflijictt. £Em 
S 1 6 0*i. ■e©RffJgP:9-©*'CN<f:gaP 1 6 1 ©np.C^i 

BEMg 1 6 0©R?^gP;»©ffia«, l§P 1 6 1 ©M 
«J: >0 < , TSP^S 1 6 6©RJ^gP:^©® 

[0055] BESB 1 6 0 ©«ffiffliJtCtt, JiSPIg 
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6 1 ©tfi'C>i*s«{S— ifrr«. J: 5 {ciBg (j^^) stir 

l^-S, ±Umm 1 6 4©RJ15gp^©M»{i, g|P 1 6 1 
*JJ;D^JISB 1 6 0 ©RBgP^©ffigi<fc 0 fc/hS < . j5> 
TIK«S 1 6 6 ©R?gSPi3'©ffia J: *3 «c S 

[005 6] hfcifi-oX. EMM I 6 0©^ggPK. ± 

mm&i 6 4©5E^spiTSPas i e Qo^^mutic^ 

10 i^c-oTliS, CtifCjrD, limig 1 6 0 tt^ftSfjfc^ 
?l?l0lb§nff 16 0. JigpSffi 1 6 4*ja:o: 

TSPSffi 1 6 6©-€-n-en©5£s®r'*5R^^»35s> 

Ti'g^^X-^ 1 0 6 (C:teW^E^^:&Jgj,^-r-So 

[0 057] ±ai©J: ^>{c. C©,*: 5 )&:JE^3g^B^S(i 
ffil 7 6{C®l^rt,»5. */c. ±aJ«ffil 6 4©Ril^gp 
^. eE^Jl 1 6 0©RffJgp^. TSP^Sl 6 6©R^gP 
^*i=fcf^ggpi 8 i©^T^t?. ®a*5^^>:^*t,^©tt^ 
PI 6 ir*S. c©J:^^c#j»©fcji&jc. «SJ«i 7 

Q<D^*>mm.mm-^msmmt. mp i a i Kjrr, 

20 r^^3ti5„ 

[0 05 8] Sft:. ±SPSffil 6 4©R0gP:&, ffi«JS 
1 6 0©R?^gp^*jJ:a£Ta5«ffi 1 6 6©R^gB^S 

"^ifi. pgpi 6 1 ©MmJ:0/hSi.5CifcJ:i3, SSti 

«1 7 6*JJ;?)«^l.-?'-r<^t-:>-C<r>S, 
[0 059] 2 eiC. ffSB 160 iS^etJiC^M-T S 

TSPSffi 1 6 6 ©R?i5g^*sJ:i:)t±gp«S 1 6 4 ©R^ 

gP^© 5 ^ . TSP^® 1 6 6 ©RJI5gP:0>©:^*i/J\ 3 1 

TgP^^=^ 1 6 6 ©R0gP^/&s. EESB 1 6 0 © 

30 [0 06 0] um^^^rSM-r -SEE^n 160. ±gpm 

ffil 6 4. Sa^TlPSai 6 6©R0gB^tt. ^©cfJ'G^ 

ggpgpi 6 i©ifiCi>iK{s— ^L.Tt»^. sfc. m 

K)S 1 7 6 ©SiSl)gP:9-*^^-r-5R?F$fi©|gPgP 1 6 1 
©cf'Wi. Ti'5^aX--$10 6 ©:^<*©tSt2tf ,Cx(cfe 
aLtri^-S. l,fci)ir>X. Ti'g'^x-^Jr 1 0 6©liS6 
SP©4iiC>tt. Ti'^aX-if©Efi.C»tSl^— gr^S, 
[ 0 0 6 1 ] MfC. JEmSI^©£gPS.O'ffitt[« 1 7 6 © 

i0 6©^igigptt, r^'5=•^^x-^^ 1 0 6©cfJ/C^{C)^^L' 

[ 0 0 6 2 ] ii«iigP3&i, Td^g^^x-^ 1 0 6©cti.tfC 
*fL/rJ^$9s:&J|^t^*S©t?. ^3t©#^fJ^tt*^63fel; 

jivs^©^afs«35i[S]±-rs. 

[0063] MiC, igttgP;!)5. ri/gi^x^-Sf 1 0 6© 

K). BE^^Tc:i©^m©tfe.-^t*/hs<-c'#.2,„ b 

fc*S-o-C. ffmig^£r<!:©^tigiaj^©tf6':>**s/jN3 
50 [ 0 0 6 4 ] Sfc. Jg«)gP3&SR0 (^5^3EcJ^) -C* 
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[0 06 5 ] MtC. 1 7 6 comWmf^i)mBti:M 

iX^m-r?><0-C. BESJt 1 6 0©]^g|W)<!DJ^*- K 

[ 0 0 6 6 ] 3f Pijf^mi^CDmWm 1 7 6 cDSKfgp^g- 

[0 06 7] T^'g^*x-;S?l 0B». zi^rf'^'iTl' 
;^©/h^i» (ig86KJ;-cr^aL.«:< 1,0 Sffii 7 8 

■rto jsttisi 7 6 t<o2mmm^^-r^, co2Bfii 

jS«:J:rjT. 7 8«:<fco-C?g{sft^«:«©|{cta3e 
$n^c*i6.. 1 7 6 < r-* 

[0 06 8] HtC, 7 8©3>7"^-i'T>X*J 

[0 06 9] Sfc. T i'^^ ^ if 1 0 6 (DimXDm 

tt. ^^^i-tfx-f i6 2©?fm. fj&rto^. ggpgpi 6 
[0070] ±mmm^'^ 1 6 a {*. warns 1 7 2 

:^L'-C±®Sfii 1 6 4 iiS^fl^jtc^-r S J; 5 oc. Sg»i 
fiKi 7 6®«Hffld{cj^RS$tiri>.s. — TSP«@ag 

^ 1 7 0 nmm 1 6 6 (rcfs^ccg^-r s J; 

1 6 4tt, W^mi 6 0©«fflffliJ«:jfJj^3n-5.fc«6. ± 
IHJ«^T 1 6 8 tmf^-nm'Picisl^X, EMM 1 6 

OOJlSiTSBSffil 8 6©;iSi©iFnfC#Lt,i©^* 
«-rSi£l>g*3&S. iSUmSjl 6 4ifcWr-C©®:M*J^ 

imr?>cti,mn,K *) {cigpsai i e 4 m^-c^ 
^jfrnr ^ct *5Djtg-c* -Dtctiyxh. ±msm 1 e 
4i±au«®g^i 6 8 to:)mmim-^m< ts-o-cu^ 

z'&mi^mtt u-cffic=.r. ±SB®ffi 1 6 4 iigijss 

^1 6 8 <t*Mi^3-a-ct,>S, c©a:5«;-r5ci 
-C. ffm® 1 6 0 (bigPSffil 6 4 *>li8!j«ffil 7 2 {C 

[0 07 l]«c*J> lES^^iiilftffil 7 6©-5%©JE 
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i^g^^xJL-i?! 0 6%-fi^a<jK:j^^SC<!:«:J:or. 

Ti'5^3.x-if 1 0 eom^ais^s^afcfe^. 

[0 072] 3f^{c. S®1 7 8©5gS:^rS2s6-5C:<?:fc 

j;-:>r. iiSb#tt3&J|fij±L'WS. BP-^. »ffii7 8©?S 

sp©**iaia!jL'. ri'^^ax-^r 1 0 8©5%ii«ia5ei 

10 ^^©gB:^*SJgsb(^^tl/=i. ^/c, Ti'S^^x-rJ? 1 0 6© 

mimm(o^f^t^mmLt£i.^fcisbicit. 7 8© 

5*a=&i«f«?>-5Ci«:iHl^-C, T4'5=-a.x-a' 1 0 6©ffi 

[0 073] zmm 1 6 0 omut L/-c«. 

5^^>KIS (PZT) , V>Jl'Zi>Wt'f-ii'>J^^>itZy 

(PLZT) . m^mmLt£i,>mu:^mmm. 

20 /c. 1 7 6 (Ctt, 1 7 8 iimDM*4^fflt^-5. 

Ci3&W*L,C^. ±g|5flB®l 6 4. T3|5Sffil66. ± 

susissSiF 1 6 84»j:crFSu«fliss^ 1 7 0 ». mmm 
^mt?,mn. m. m. y^y^-r. r^u? 

[0 0 74] ±^U/£:J:^tC«fi£$tiSTi'3=-aX"^ 

*?5fe^-rs?tJ&©gfe^se*iR^L/fc§ii. i^^icmur 

30 -SCiAi-C^-S. 

[0 07 5] 0 l*iJ;OH2«:^ft§n-STi'g^^x-5? 

1 0 6 mi*m^<Dmm(Dmwric. t-T^^ 1 6 2 

^i-tfT-^ 1 6 2rtfcJ;e>'^©^^|-fliJttMf*(Cj;-:,r 
[007 6] itf*SII©igi**^?«S^n, Ti'^ 

a X - 3r ©^«i^JWT* r'^ffi*iP4T-r -Si. + * 
1 6 2f*3{C?S<*:*s#?tbi3:(,*t^ift^, 

40 =^^-ff7=-^ 1 6 2F^(c©^f?g^*s^sn-e-©ii-{W 

[0 07 7] Ti'9^*x-irl O6B. C©tfc«©^-ft 

{ciSEa-r 5 . :d>«c < i feitffi'f > f - if > X (omm^ik 

ta-rSo -enfCctoT, Ti'S'^X-if 1 0 6K. 

6 », ?g#:^rt©^^*©fli!i« s c tuiojm-c 

50 [0 0 7 8 ] CC-C. Td?^*X-df{Cj:^iffiHt^m© 
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\immm.(omtifi. ^m-i > f - ^zy:^(f>mt^frit, 
ate. mmmt.fc\twsMiimxi^fc\tm'\-^ti3:?>^m 

[0 0 7 9 ] ±i5©;*-iSiWgiJ(ic. Ti'^^s.-it 1 0 
6 W, ^#:CD#^ > f - ^> X ©^^fc^itfUili^CD 

SCO J: ^ jQrE*^?^*^^^.^ c tj&Jr* S. 
[0080] WIB©IE^i^T-W« r^'^^x-i/CDfSSi) 

[008 1 ] ^mmmm.f s ^n^tabi^. tmrntv^ 

mim-r?>, j:^-c. mm^ (wmm tmi^tufi^ 
t s **ij»f-rs, 

[0 08 2] mi^(Dr F5 •;/4?>XASfe^S/t«-i'>h' 

a^^fcw^Mesjjg^^ci-iCcfc-p-c. i^mmmwif sic 
f s ^moi-r s c i «^Pb1*s*>*>?) ?cjs?). 

-*SK:«. Jljg^^ f m ^^^Ji^ig^l^ f 5 ©ftfo D 

fs. ccT\ :ix-5f 1 0 e©tH:*j*eaiHB& 

KA:^j-r5ci-c, Ti/g^iX-tjf 1 0 6tt^^^t< i«> 

[0083] iiiJ. j**©-/ >b--5f>Xi^ttSfcttT 



C9) !^2 0 02-2 198 1 4 
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T5'3=-»x-;5r©l^gB«:*jWS^gfii!!l«;J:-,T 
^•r ■5^il3S:^j <£?iI3e-r * C <b «: J: T«!iffl?Sft f s 

[0 0 8 4] Ti'^crX-*! 0 6©Sig6ffli^{i, JgSb 
«1 76©^feMPl 6 1 K:J;-jr?^^$n-S=^^ + fc^7^ 

[0 08 5] 2f:^B^©ri'5^^x-5f 1 0 6«:*Jt,»-C. 
+ + tf f - ^ 1 6 2 ?rl§:W/iiffifitti>:©a*) 

[008 6] ri'5^*x-5n 0 6©?s<*^S'^©ax») 

©jSM*i T 5* 5^ X - 3f ©ii^fita cfc «3 T::^tc & 5 tc 

20 ty-cL/$^Ji^*iS.S. fiS6Mi«K:feWS?S{*©^Sl/£ 
4-t*^6^«:©WSil*^m-rSJS^{ctt. c:©J:^.{CTi' 
5^ * X- 3? ©»«iMi^{c#4^-r ^?g<**i?g«:©**©iE 

[0 08 7]fci^«, ^*iTi75^^3:-^©^fiL 

a j; 0 «>T:^tc * ■54»:> i # , + -p u y ixom^n 

[0 0 8 8 ] -S-C-C. Ti'^^xX-iJ 1 0 6t?tt. Ii«6 

30 ^iS(c®<*3&^??bt:ii5J#irt:S,-^-rfe^»©W5«* 
jEstfc^^tB-r * J; ^. «c+ i- -f ^m^micwA-y ^ct 

[0 08 9] 02 (E)«:^-rJ:^{C. 

[Hicmt^-^M<. Ti'5':j.x-tS? 1 0 6©4^i't*y-^ 1 

6 2 icmwimr,x\.>^m^^. m.W(omm<Dmmtir 

S. fJ^jrt)^. fcTT^^ 1 6 2©M2fC^«:*s*S< . 
40 C:©g3^iJ:9 + + t'7=--f F*3©?e^*s^^ci,^JS-^tt. 

i7mbtmmb. + + t'f•■^ i e 2©^2{cm*a5:^ 
9. c©ii3ffli:o^*:&s^i,^ti-^tt. 'Oi'm'otmm 

[0 0 9 0]mtf. Ti'?-*x-^f 1 0 e^?g{*if^ 
©ffliM«:il«ufciS^. M{*^rt©-^fl:*5Ti'g^»x 

}g«:^^rt©?g*|c*5ri'g^^x-5?©$l«&SJ:») 

[0 09 1 ] C©J;^k:B8«[*^Sf •SCticior. 
50 4'i'ef-^(*3©-f>i?*Stej^L/t:-^>i^*S«S<&ofci 
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[0 09 2] CCr. 01*5j:O'H2«r#Mb5S::i&56. 

0 6 (Dmmmt (D^mmmm^ 6 . m.imm^<Dmw<D 
[0 09 3] Ti'^:xx-^i oetcfcUT. ±mm 

1 6 8 *>J:crF$PSS^^ 1 7 0 ^n-e 

n±mmm i e 4^dJ:trFSi5ii® i e ef^mEE^Bm-t 

C(Ofcit>. EESIBieOO^^. ±^mmiBAri$ 

mmmct>^mm'i>o ee«h i e oA^^s^uytf^Dtf* 

f s = 1/ (2 XTrxcMXCact)^^^^) 
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0 6 <Dmmu(ommx& o . ess i e o <o^^w 

C(Dfc^. EE«H1 6 0«jll@«:tr*^^T-5„ c 
cDjtjiam:trt^. ±SPmm 16 4. TSPSffi 166. i^J 
Sffi^T 1 6 8 *5cfc?>'TSPSSSi^ 1 7 0 =S:ftOX^m 

[0095] —mftc. immmm. t s 



10 



[0 09 6] 01 (C) **»«?!)tC*5Ur. *i-fcf 
-a? 1 0 6(DifMia'r*^c S2 (A)^J:?>'^2 (B)^$^ 



20 liISSr$^^„ 

[0097] Mact«. mM'^omS <b|gi&§P©^Si 

Mact=Mp2tH-Melectrodel+MGlectrode2+Mvib (SC2 ) 



[009 8 ] C CT, MpztJi. flSbSB^Cfct^fSillSW 
1 6 0(Dm^tSMmi 6 OCD^Sioa^EESBl 6 
0<ommx^Lfci>(DX'$>i>. Melectrudelt*. }JgS&2|S 
^fett^iSPSffi 1 6 4 ©flIS <h±g|5«S 1 6 4 (OfgK 
<t(DS*±gP«^l 6 4CDSar^L/c^>(D^S>-So M 30 
electrode2tt. MjgB^Cfct^t-STSPSffi 1 6 6<D/i[$i 
TgP«ffi 1 6 6 <D|g^i<D«^T8l5«® 1 6 6 OMWt? 

7 6 cDi¥s tmm^ 1 7 6 cDms<h<Da^jga&*s 1 7 6 

cDSgffi&MiScDMS-Cl^ U CD r * -5 „ 
[ 0 0 9 9 ] fc^'cb. Mact^igSftgU^ih bTCr)/? 

Smm 16 0. ±g|5m® 164. TSPmS 1 6 6 fe<fce>' 

[0100] ift. *ll*St?8K:*5C^r . EUg 160. 
±g|5®E 1 6 4*3j:!>*TgB«S 1 6 6 fcfet^rtt. ^ti-A 



1 0 6 iCfcl^T, Macm. ±gB«ffiil 
6 4. TSPUffil 6 6. BESei dO^J:UmW)Ul 7 
6 © 0 (Djga6«IiS<D^tl^tlCr> -f :^ - t$r > X <Dmx * 

4. Tmmm i 6 e . be^ji i e o*5j:o'ffi®[)S i 7 6 

[0 1 0 1 ] r^. H2 (A), mz (B). H2 (D). 
^2 (F)t*s Ti7^^x-i^ 1 0 6cr)ffit&aJ*5J:?^+ 
•t^t^T"^ 1 6 2©^fflBPI^«:5^r;&5, cneo^fflliHSS 
tC*Jl^r. Cacmr ^^^x-^ 1 0 6CDflS6g[5<D:3 
>:7'^-f T>X5::^*rp Cpzt. Celectrodel. Celect 
rode2feJ:e>'CviWi. ^ti-^^ti. »llfr§15^c4bHt6EE®H 
16 0. ±gpmg 164. TSRUffi 1 6 6 *5 J:miffiti1g 
1 7 6(Dr3>:7-^^r>;^«:7Kt*o Cactt*. feiT©^ 



1/Cact= (1/Cpzt) + (l/Celectrodel) + (l/Celectrode2) 



02 



+ <i/Cvib) 
(A){*. m2 (B)(DJ:5Jc: 



[0 102] :3>:7-^^T>XCactt*. mimm^tCEE 

Ji^^^mcai^(Dm^^j:'^x^mx^?>mW(Dim^ 



50 



(^3) 

[0 1 0 3 ] 02 (C)ti. M*®^tc:rt»7&5+;5}^ciR 
r:?^^x-iS?106 ©jSStiffiijc©jiia(c?gf* 
:0«;?t:S4aTliS«^cr>r:5??;xX-:$f 1 0 eoBrffi® 
^r^-To 02 (C3©M' maxl^. ^<*§S^®^?&H-^ 



CU-) 002-2 198 14 

19 20 

M' max=C7CXp/C2Xk^))XC2XC2XkXa)VC3X7C))/C7!:Xa'y (^4) 



CO 1 0 4] i^a, ^4tt, Ti7^:xX"^? 1 oecDjMSii 

[0105] mkk 

k=2X7CXf act/c 

0 6 C^iSiaifeJ:Ot+ 1- tr-f- ^ 1 6 2 O^ffiBBg*:^^ 

■^o 20 
C 0 1 0 7 ] H 2 ( E 

t,>^>(D©. Ti'^^-aX — ^? 1 0 ecD^^^i- t'r--f 1 6 2F«3 
K:WM^$*s^LT-t».S«-^CDTi'9^AX-5f 1 0 6© 

[0108] ^4«, ^*^^S(c®^*Wc$iari>s 

m^a^mn^ii.. + tr-f- 1 6 2r*3tcffi#:*s^aLo 

ori'5^^x-^? 1 0 6 0fyiS6M^®iii2{c*sffi^f:>{is 30 

M' =A)X t/S (^6) 

tm-^?> (J;0#L/<tt. fI^©5S;8#M) . ccr. 

x-:Sj 1 0 e©Sii&Mi^cDiffl|-e*s. |g«i^*s*@ 
a©H?fJ<Dii^«. S = 7cxa' r^S. 
CO 1 0 9 ] S^oT. ^=H]^-/:^"^>;^]VI' tt. 
^(C^^J&s-hS-tClR^Stl. r 5'5=-^X"5f 1 0 6©Jg 

se^». —:^x\ mmnm^ti. +i'f7=--f i e 2i*9«c 

CO 1 1 0] CdT-, H2 (E)<DJ:-5{C. ^^ggCD 

2{C?t#:*5^t5feCDCD. Ti'g=-^x-^r 1 0 6©=f-+ tf 
1 6 2|^{cmSf**i^»brt^S*&^CD#Jn'f:^" 

1 0 6©Ji»ffi:^©S2K:?g**SSSfcSnTl»5«^<D 50 



CO 1 1 1 ] 02 (F)W. fg^*^^Ofg^t:*^?ISS 

ti. Ti'^^^x-^ioe <DmmM^(Dmmiicmw*m 

t,i*>®©. r475^^x — ^ 1 0 6©4^f b'-r 1 6 2F*J 
tC«M^*!5S^#L-rCJSS2 (E)©lS-^ri'5^;xX 
-df 1 0 6©Jg|»8U*J<fcaf^=f f-f-^ 1 6 2©^ffililSS 

CO 1 1 2] ccx\ mt^ommicmmt^^'i^jf-ix 

«. Si6{cfc(r>r, *i^©®Kofea:Df«#©^§fe 

tt. ri79^:ix-:5?106 ©JlSilgP{C^#:*SgMt- -5 . 

i'9=-*X-^ 1 0 6©igS&g|5{C^ftrSfc«A^*S®M-r 
■5. T5'5=-^x-5r 1 0 8©^a©?K^3&S7»g5n. 0 
2 (C)©M' raa5cii>e)B2 (E)©M' cav^^ftfrs® 
SKMf •S>^t()n-Y:^-^f>XM' vartt. ?ffi#:§^l*I© 

iKf*©«tsi^t*i®.K J: xmwommp'pmwiom^ t 

CiCCio-C. ?t{*S^F«3©JK#:©lRSt^^ (Wis) % 

CO 1 1 3] CC-C, 02 (E) KS^-rJ:5ict = di 
l//-cii-&. ^e^flllirM' cav^^-Ti. ^6©t«C 
^ + t'T^ ^ ©gg 3 d *fU. b . 
M" cav=pXd/S (SC?) 

[0 1 14] sfc. mi^ifim^itcmm(Dmrj:^mwx-$> 

ifi^©ail,>K:J:-:.r^]KP3&5S^i:-5fcdt). '(*(jn>(' 

f s ^^^t?> c i-c. ®^©asK*ijmj-c 

[0 1 1 5] S3 (A) -f>i7 5r>e7F«3©^>i'© 
Si-/>i'*jj:C>'ig«fSI5©*tJi^jg^|^f s ttDmm^ni 
•ri^57-C*5. CC-C'«;^f*©l j5rJibr-('>i'{CO 

[0 116] -<>i^mmc'{>i'^+i^icnmstt. r 

i;^^s.~-^ 1 0e©liI»M^©^S3«:-^>5'7&i?ifc3 

nrt^stl^tctt, -e©SA#»^■^:^-^f>;^M• max 

«. ^4Jc«t>StiSffiii5:^, --fSX. 'Oi'^m^ 
sn> ++^5^^ 1 6 2i*g(c?K<**s«®i^oori'g^* 
x-^ri 0 6©igB(r?I^©;i2^c-r>5'j5WcS4iri,» 

&l,»<!:#{C{i, #jD-f:?--^>XM' var «. mit<Dm 
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1 (B) #M)^4^S<. ani&. TS^+^J-tC^E 

^**^a-rSC:<!:^>r#.5 (H2 <C)#M) . CC 
■e. t^nH3mSHCt^^iPt}^'^Z^i'(Dm^tL. 1 1tik- 
maxWM' niax(c45l:J-^> t inkif 
[0 117]m«, rt!75^ai-4r 1 0 6ti. > 

M^iT^/^^^x-df 1 0 6^i6 t ink-maxCD^^jyTfC 

y^*n©loHWc*^|5Rl3, Ti'^^x-^r 1 06B 

[0 118] -^^Pti-hV •yi^<mmic. 

Ti'^^-^x-^f 1 0 6tt'(^>5'tD-M{C*fLrttf^Bi: 

©?SM3!)iTi'9'^x-^z 1 0 ecDjiSijM^iC^Si. 

ntcj:f3> ^UCj:i3^t8i;a2S^f s*^^^{cWr 
■5. m-ox, -oixDmrnt^^-Yy^f-H i Q2<Dm&2 

■C0 * 
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* CO 1 1 9] liI3CA3©i&liX«. JgMtCiBHSnfcT 
i^5=-»x-^ 1 0 6©+-i'tf7=-^ 1 6 2*+^tC^< 1/ 

fcm-^^. iijiitcies3nfcTi'5^^x-^ i o eois 

> i'rttc JR^S tifc > i' CDS i > i'fc J: O-'IgllftlHJCD 
#■5. 

10 [0 1 2 0] cf:»3P8ff(cW. -Y^d^^&s^^iCTft'S^nr 
-^10 6©SiIftMi^©^aK:4Bi,>-C. St»«:ieS3&ss 

4'5^aX-4f 1 0 6 ©JgS&«^^SK:*iUrJi»CC75i*> 

[0 12 1]M^«. Ti'g^^X"^ 1 0 6^-f>f© 
^{CSff br?J<^K:E«Lfc*S-^-C*or. t ink s&s t 
1nk-llBxJ:^3/i^S^,»^#}Ctt> Ti'^^x-if l 0 6 © 

fcjjs-^r. ri'3=-iX-$ 1 0 6©li«iffi^©®SS?: 

»©f«insa-c*-ri. 



M" =M' air+M' ink= pairX t air/S+A>inkX t ink/S 



<^8) 



itjii,. CCT. M* s\ra:^(D-{i--^ly::x,-c3b 
M' ink^3:-^'>^'©'f:^-3^>X-C*■S<, pairtS^ 

Ji«|{c*>*Jt)-S^©l?3 -C* D . t inWalS«ItC3&>*s 

[0 12 2] TP^puX.-^! 0 6©»SbM^JSatcfc 
Wiffi«f«:*>*»fcS««f*:©'5-^. ^l*:3WjS:i>L.Tm0:*5 

it»n-r-5tcm\ T^'5^^x-^io6*w>i^©^ 

Job. tinkASJSii>-r^. ■S-n(CJ;-:>-C. M' var*^^,'!? 



5«lBg©*©3:i!feori,»s©tt. ^*t^©aiK«:ML-c. 

[0123] Td!'5^»x-* 1 0 6*!-f>i'©?gmK:j^ 

30 umimm.icmmsrixi^^m'^icu. ri^g^^x-^? 

1 0 6©iiSbMfS©5^. Ti'^^x-^? 1 0 6©» 

1 0 6©ti«i{c*»*>!b2,Jif**sm*^©*©«^i©Sfe^j 
©^ffiHSS (S^-B-T) <i:#^6iT,5, Ti^g^^x-^? 

*Sinkil^. ri'^ax-^fl 06©tS8jr{Cj5i3&>*>S 
jgf*:*siet»©*©««©Ba* S ai -r S i , 



1/M' =VM' air+l/M' 1nk= Sair/Cpa1rX t a1r)+Sink/CpinkX t Ink 



CO 1 24] fS8. ^g«. Tt^^^j^x-^f 1 06©=t^f 

5^*x-$ 1 0 6©^i'f-7"^iC'f>i'35S^l^Sn2>*g 

7©M' cav ^©WCicTlt^-r-SCiJ&SrSS. 
CO 1 2 5 ] Ti'9^3.x-4rl 0 6©5ga6«. t ink-m 

s^utii^h-otxsy^t^m (d) i^xmtth 

<DX. -/>5'©^S-rSgl§35s t1nk-roaxJ;Dt>-r3!PCC 



50 



/h3t,^«g-eTi'9^^x-5? 1 0 6*3jM(cieg§n-c 

i>. ttc, mm^mm^H, mam i^^nv-^) om 
m^^i.^m-^kt. g3pg|5=£aafr-5i^®Ti'5^^x-^r 



CL3) 
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[0126] mi*. m3 (A)OailiY». /^$t,=.RJ^ 

<Dmmmmom^tcis»?> > ^ > fp^o ^ > i^coa 

r-. -1- > *i cfc owspci^ti^ f s < ^{b 

•r€.c:i3&iT?#-S„ 10 
[0 12 7] Ti'5^»J-^rl 0 6 €rffil,»-Cffi?<*OWM 

o-c^^niti^ 20 
[0 1 2 8 ] M«:. ©T5'9^^x-3? 1 0 6?rmt-^ 

#S©-C. ^iv^*©W^i©^Hi<i:*S&o/c-fe>-y- 

■b>-if©i6:*!)^i!>-r?.C<i;*5r§^S. U/c^SoT. 

0 6©t6f'P'^i(c#6^-rs#*»*'k:T*c t^JJtf S L 

[0 1 2 9 ] 113 (B) -r>i'©S]gt-d'>r?*Jd: 30 

cfl5i«iau©^yijijgsfef si©ii!H5g©-«:&m-r. cc 

ift-r^fe©-C»^it,». 03 (B) (C^-Tct^fc. -i'>i? 

•W»n-/:^-*>;^*s::^#<».5©-e#^ 

ic. ^JK©M^t-:?fcW>i'Ai®A$nTt,>^i:l,^3!)^Jte-r 40 

ilXST S -r > $ > *IS^SiJ-C^ 5o 
[0130] i^(,iT. ?K#iPSl*3©^<*3&i^©!y^-C* 

or^sTi^g^^x-^? 1 0 6©4^i'tf7-^ 16 2F*9{C^ 

fcl^{C*sl,^T. ?g»©t«;SS%iE5ttc«^air-*-5^*» 

iE-rS. Ti'5'^x-^? 1 0 6». ^i'tT"-^ 1 6 21^ 

«:Mft:*Wcs nr u *«^tctK#:©t^*:^m-c# n 
t?*r>r«>?t*©!y;!S**^tBf*s. 50 
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[0131] ^^li^jg^f s«, ■^■r-^>:^M<DmWL 

ti#M'fi--5f>xM' t©fp-c&-&, cc-c, 
*>;^M' Ji«r«|5©f=tiS{c*silf*Kcfc-orSi«iS|J 
li8!ig|5©Si»Srfcj:-o-cS*HtJJfi|#^®jR-r^ (ii 
©Sfi©*i*lB5-*t,»5. 

[0132] Seo-C. M' cav t^^4 icislf ?>M' max 

i-tr^^ 1 6 2F^«:?|#-rs?«f*:-c*s. j:or. mw 

if^F*3(C?S<**Wc$ti-Ct,^-&t*J^iraD-e^-5. C© 
SgSbfC|gt3SS«miM' max <i:^3 4>4^^<^c6?3c 

[0133] — S". M' cav*^!T?;4K4jW5M' maxJ: 
IKf s*SS<fcf -5. «eor. Te^5^»x-4H 0 6tt. 

rg{*^F«3©?s<*©t>e^>£i^ai-c- ^ ^ o 

[ 0 1 3 4 ] I|J%, «<^li[*i©?t#*5^©tfc<l^. T 
i/g=-^x-^f 1 0 6©+-t- t'x^ 1 6 2rtK^#5&3^i(? 
rS«^tc, ri'9^*x-^i 1 0 6*i®f*©!KlS*iE5g 
icmmx-^^^it. M' cav*!M' maxif) tv/h^l^C 
i-e*^. (Sa. Ti'g^aX-:Jr 1 0 6*3?K#:©tfe«S*iE 
SgK:^tt}t?#-5^M' inax>M' cav{J, ^ + 1 
B 2 ©Ji$t^(c^:*3t»e>^J:t5. 

[ 0 1 3 5 ] C Cr-, M' cav + b'f- 1 6 2 © 

-5. Siot:. M' max >M' cav ©:^^^3!p6, Ti'5=- 
^x-^ 1 0 6A5?Si*©t*:^^iE5t(Ct^ajT'*5^ 

fcTT--* 1 6 2 ©@fi©^i L/r^-rc tifix 

n?i5*^©+ f fcr?^ -f 1 6 2 ©rap 1 8 1 
©^Si&atL'^ *Jj;Df+i'ef^^ 1 B 2©gl$*d<i: 

M' max>pxd/7ca* (SClO) 

^1 o^Mii-rsi 

a/d>3 X7t/8 (S;l 1 ) 

<i:t>'5*f*^?!)S*ist)p,ti5. se-jT, sei i^iSit-reap 

1 6 l©^Sa*jJ:i>*++ trf=-^ 1 6 2©^3d-ca&^ 
^^i-t'T-^ 1 6 2*W-rSTi'5^^x-5? 1 06-C$)n 

®{*Siii^©?ffi<**s^©tta8T-*-:.-r. +■+ 

[0 1 3 6] jSa, ^10, 5?;i 1 ^i- fT-^ 16 2 
©3^t^*iRJg©JS^K:|®»3fijaE-r5= +1- f-r ^ 1 6 2 
©?g«e*SRJgr&(,itB^. StlfcT-SM-* max©S;*ffl 
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to 13 8] *fc, **Jfe*««CJ:n«. T5'9^^x-3r 

1 0 63&5igtt*^br, ^cD^©^gJgE6tcj;«3Ti' lo 

ji«jB 1 6 oitfct>^m^-r^, c<Dtct>^$g^imM 
mtt^^m^ s -fi, ±Bi5s® 1 6 4 *s cfc crrsp®® i 

©^(ca:^^' 1. y 5. s^©ffia3lS6{c#-,r^-r-5T 
5^ > ^fcttJe©F«3aj©-^ ^i'oim^^sia lyr J: 

[0 1 3 9] 04 (A) . 04 (B) S.D=^4 (C) 
ri'^ax-drl 0 6*ti8!)3#ytfS©. Ti'^* 
1 0 6©«Sm!lft©jS??gi^§iit&©S'J«5^ffii 
<lr^"^. ■^>i>iy~h 'J vi^(H<DT if ^:=.x.-- it I 06 

^ X " 1 0 6 5bi^Jg U fcfg ©»S® Jft©Mi^^YI: 30 

^iltla©SE•fb^cJ:■:,r^^W■rs^:^/&3T'^€.. S4 
(A) 75Mia4 (C) (Cfcl^r. iJ«iWTi'5^^X"4? 
1 0 6©^SIStt«c<fcr>-r^bfcia»ies:b©«ff*m 

3ft(Ccfcor, 04 (A) nm.m4r (o KTS-rjj^tcii 

-©-^©Jlr^Sfcicm-rs-ri^^^l^fiitc^^-r 
5. 04 <A) JbmmA (C) tC^RL/ft:«»J«:*J(,»r«. 
r :^ P ifM-^O 4 ^^^l/:::^ S^-e 8 -'nVI/;^ @ 4 -C© 4 ffl© 

[0 14 0] cfciJifffltCtt, ri'^^^X-ir 1 0 6*i^ 
MOfcf*. ^i*^S*i/cBff^©ai|IMa%{B«fflHiJ*i 

JV^t-^^r^^L, B>f«©i'ci2' 5'>'>-;ux«:j:-3r4;<7>i» 
>l-j{p?.8*'i?>hS t:©^ia*tfT|iJ-r -5. 

[0 1 4 1 ] 04 (A) Ti'^^^x-i? 1 0 6 ©SI 

■t?*S. — 04 (B) {JTi'g^j^x-ir 1 0 6©^^ 
^iaU'^;HC*jt,»-c-f>i^*i^R6l,iiff©jS9^t?*-5. SO 
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04 (A) i04 (B) t^imtit. 04 (A) © 
*3&*04 (B) ck»J^>455;'?> h*>68*>5>hS-e© 

cfc-^r4*'?> h*^6 8 h$-e©B#ra*JM^c.5„ 
C©Bfra©tB3i*5Frjffi L-r , -O *'©m^t^^^:^ai'r 

[0 142] T:^Pi^?SJi5©4:i7rf> hS/&^e.^^S© 

Ti'^f-^x.-^i 0 6©js»)3&3g^tr*i6tta[i* 

KD«!>5fc8!>-C*S. 4*'?> hS*€.<tl/)fc©{3:^nc 

crii. 4:<7'i»>ha*>e.8*'5>h@*-e©m#^*^ 
tBL-. 0f^©i'P5ri?7\vi/;s;K:j:-3r4*'i»> 

8*'?> ha^-c©Bffg!?:a!i5eL-ct»^. cro^ratca 
> i' * - h y 0 m e>tis4£^<*iB« 
;U;:^-c$>ScidsSfS L-u. *fc. 8*'i7>ha^r-© 

as-c©B#rBi^?B'j^L-ci5^3&^ nft^^^ai-r^iiiss 
[oi43]M^«, -r>i'©iaMA«^L-m-rtr- 

^'©Jg*i©^*/&S/h5 l^iS^JC w. *^ffl©SS*±tf -5. 
/c«f)«c4*'?> h@*i667!7'?> bSSr©^^*^tli 

i'©iaM*iT^S-C/-c;i':^©Mi|ii©^Sii*iA|ftiJS^K: 

msmm^iEmici^m-r^tcibK. 4 * > h @>&i ^ 

1 2 * > h B * ■T?©^ia *«lffi b r J: t*, 
[ 0 1 4 4 ] flfe©XSfeMi Lr. if5£RiS)i*ifcfe 
W-5a*«im;^©«BE?«E?^©j^*^:^.t:4>J:V^ (0S^# 
•T) . c©:fri£K:J:-:,rfc^tti^?^^*«)SC<!:ASf 
J:»3»|fflK:». Ti'^^x-ir 1 0 635S^iaiUfc 

^^itS'J-r -5 C i J: -3 -C -f > 4'©*'*K?:^ffi-C^ 5 . 
[0 145] Se^C, 04CA)*Jj:C^04(B)^J:bf5b 

■r^citcjcor. -Y^i?*— h y »i?F«3©-f >i'©?g 
[0146] J: Oif^tcii, m?Lit. 04 (A)©i|f^a^ 

:^J?S?^©IM^<i:04CB) ©3l^«:tJ5K?^©Ii^<!:©ra 
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[0 1 47] 04 (C) {*> m^Oi'Uy ^f^)V::^.^m 
\.^xmA (A) liC7nl,tcJ-<)\^::^WM(i:>Ati'^> VBtf^h 
8 * -i? > h a * f CD^K^WS L- fcm^Tn-To C ©UK 

0 OA'^ly ViJ^hZ 0 0 ;<7'i'> h^CDi'n i'-'^V^>^J5S 

> hfS c <b«: J: ?)B^«-aiJ5g-r« c ijjsr* 

4*'?>ha*>6.8;f ■i'>h@^t>©^cD^|!g*jW 

SJ!35S4 0 0 k H z gSCD*S^, 1 6 MH z m^OM^i^ 

[0148]@5tt, r4'^a.x-4f 1 0 835«i^-f > 

y:i-¥-u:^(Dmt^^^^-t^ct-cW.^^m(omW 20 

^ 'J v^mm^mmr^ftsy^ism^msmmz o o 
[0149] %^mmMmm^2 o o o i*. m^m^\<D 

A > ifjR^SP ( JiX^^P^ ) I S 3 tifc 2 -OCDT 
g^aX-^i 1 oeARCJfl 0 6C«:*rL-C#Ti'9^a3: 
-^?106A. 1 0 6C?:jl»?StK:|gS6-r^^E*# 
^CDiS:l:T4'5^^x-di 1 0 6A. 10 6C*i^ 

mthwwmmmmm 1 2 o o i, mmm.w^ 30 

mSP 1 2 0 0 /&3ffi:^3^^^{**M©^tBSi^(<:»-:Ji^T 
IB^^S^MSp-rSill^lelSSglJ 1 5 0 0 i . 
to 1 50] @5{Cmf 2ocDT5'5^j.x-ai 

1 0 6 ARDf 1 0 6 Ctt, ?lSf*?gaicJ:SjgM<gT:^rSl 

K^-r J: 5 jg^^S 1 ©-f > i'lR^ (iRS^W ) 

I StC*jWS-«5f>H#ftffl©2^K:Ti7g^^x-^l 0 

6A3&is^we.ti. ?Sti^x> h'^?gs©iS{§«;ri'g^*x 
1 0 ec*s^w€>tirt»^. ^Ti'g^-^x-a* i o 

6 A. 10 6C»> ^n^n^*1*X-/ i-g^-SWA^ S 40 

wctcsm^nri^-s. s^l^^^^x-r ^.9^swA, sw 
cw. m{3:*ijfflig|5i 4 0 oiCcfc-pt:Mffl)3n.Scfc^(c 

ffe©:^ -Y -^^ 9^tt^^fflt«^ i -r S c i njtgr-* -5. 

[0151] MianaisaJi 5 o o». mwrnrnm^m 

SBi 2 0 0*itB:^-r57ffii*Wilft©*IW«S*«:»-:JUt:ift 

fFf 6*tJfflS|5 1 4 0 0 ct. 14 0 0 (Di^icmii 

\<^x^m^m>mi'^mmt^u^mmMmmui 4 

0 2 i*M(Cffi^S, ftOWlSSgU 1 5 0 0 tt. IB^S 

m%fmm 1 4 0 2 tc j: »3 ^(onv^ifiwii s n.sfKx® so 
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asB 1 4 0 4 . tmmmimm 1 4 0 e . ^yi^w^m 

illil 4 0 8, h ^}-yi>tLm!Smi 4 10, EIJJPJ 
•?-^r|BtiMSSPl 4 12. Bxm^f'-itum.^iii 4 

1 4^rlS«:<t;?.5. 

[0152] fB0t^gfl]pgl52 0 0 0 (*. -i >i'i?^ 
2 0 0 0 ©— g|3©^«g*iJ1-g|J{cs:W enr J; I,!.. 

x.kt. umm^m 5oo©is«g*s, i^^sfc^i^s 

tifc3>t'i-irif©^1-^$iatK:j^A6tirfeJ:c». $ 

e-fc. tHfii^HSlJffllSlJ2 0 0 0©— gI5©^t|:ds. 7*0 

^M&mz 0 0 0©-aJ©«l«l*ffi«y«f*«:tSSfl3ti 

ic-fxiif^Kh h-C^m^WX.W^-^^fc 3 > b- ^ " 
{C«|;&-r C i CCi «? , i2»^gHllige2 0 0 0 ©— 

©^«g3&jfii03(Msn/cJ©^. ^micmr<Dmm=kmn 

[0153] S/c, iBli^ae$9^S|i2 000 ©-SIJ©S 

-^f^©S*(C5ift3nrfeJ:t^. c©JS^. «iif©l^ 
=i>f ^-tSf©fBit^gK^&i^-rsci*ir#, cn«: 

=fc (3 ialS^gtt^{c5fcif©li«&'Sr^T-r-5. C: tifi-C^ 
■5. 

[0154] ^mSSt^ftlffiSP 1 2 0 0 Tf^^ 
x-irl0 6A. 1 0 6C*]^S6L.. W^-<>f-:jr> 
X©SEfbA>?>j9i#^lF«9©?Ri*:©Wil*1^tfJ-r-5. 

^{*?«St*3g*lffig|3 1 2 0 Ott, Ti'^^^x-^ 
10 6A. 1 0 6CAS^®Jill!)K;J;0#6^L-fcilia^::fj 

^itf^-rss'jSH^gusooi. aij^ 
(Dmw<Dmmimtmn'S:iiitj-i'&mmm^^i i o o 

CO 15 5] iM^p^iaJsoott, r4'9^aX"5fio 

OA. 1 0 6c^mmr?>mmmK^^-r?>mm'mK 

SfiS5§B8 5 O^WfS. i|gS6«)E*feRSgP8 5 OtCi-pT 
Ti'^^^x-iJf 1 0 6 A, 1 0 6 C® 5-^. MjCS-rS:^ 

1 4 0 oic^-oxmmimttj:-:,ri^^ 
m^m^^^misivmi-f^. c©3^®s8a6(cj:or. r 

5'g^^x-^fi#35SiM|a«:t»*^43i±.5. i'MSSgiS 

8 0 0». ri'5^^X"^?*J%^L<fc3*i@li;l5©ig^© 
Ti-Uifmn^. PI-©«Sm*Wt-5f'S^^f;Ht^{C 

^Lrf's^^';H5|gssi59 0 o(c(±i:t;-r-2.„ 
[0156] ^ifflsssgp 1 1 0 0 areiigsgps 0 0 
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<Dmm'^m^i>mi^mmmn^ i o o o i , **-r 

-5, 

[0157] *ll*MW{c*it»rtt. •re-'^SfjuiiSgpg o 
OW. 114 (A) IRZmA (B) (c^-rj;5«:. »J^I1 

SSSP 8 0 0 555^:^3 L. ft:M*a«;^^0cfiC) 4 t> > b m-^x^ 

m4 (C) {c^-rJ:^«:, T'^s^^^mssgpg o 0 
@*t?cDH i E- h-c-*€.»5Kscfci,>r. mMcoi'Oy i> lo 

*> 6 8 * -i? > h s s -c -5 C i *s-c # s . 

[0158] c c-ctt. SiB9*®*cct:'5/tesb«:<Bi,>ffl 
i^®i'n';»i'/<jb;^*^«:L/t:^?SLri,>s*5. HIS 
(ctt 16MHz *©ia^*sKl,> i'n ipj<.)\,:Mmm 20 

jg^W^W^gpi 0 0 0». 7"i?^f;Ha8Sgl59 
0 0*itH:*;L/fc*'5>HB«ca£-:J«,»r. Sft^^lft® 

[0159] ai^OTi'^^^x- 

1 0 6 A. 10 6 <zim!msr^^(o^ui>^^^ 

[0160] ■®MJ&3STi'g^:*X-5?©lJ#{iSfgL"<;U 30 

■5. rs»matti»^(figp 1 2 0 0 ^m&m^vim^ 

t-i-C. ?^#:©^®3&JSTi'?-:>.x-^ 1 0 6 AZfcO'l 0 
[0 16 1] CCt?> rKH5&iri'g^*x-5r(DBX#&« 

[0162] *||*gJgSS©#»i ur. WlSpasi 400 
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-§r^ < V 5^ s wA©*#!«a«,«i 3 ti 

m*sm«Sih,|«S35STi'5^3.x-3f 1 0 6 A«-ii 
jifSi. Ti'g^^x-^t 1 0 6 A{ifffi*iEL.«^$'*l 

W-rSo ctim^r. ffj^gp 1 4 0 0 

f «^t3!)l?«g^^^at®*iT^'g^;xx-^^ 1 0 6C^ 
aiS-rSi. Ti'^^^x-^? 1 0 6Cl*M*l^«lL.t^^* 

[0163] mmm^mm^^^iz 0 o^sri'^^^x 
-^i 1 0 6 c^j;i^wmmh(DmmHi^^mtiVfcm 

5,. M»^P 1 4 0 0 1*. SE^m&iwmm 1 4 0 2 * 

■rsiffia-e*-s. mmmwii'^mmsi 1 4 0 2 w> mm 
SB 1 4 0 0 ommicm-^i.>x. mnkmmM 1 4 0 4, eij 

-hvv iy^mMSa 14 10. &i>^,^umy'-^m 

[0 1 64] a^^aS^l 4045*. T^5^^x-:Stl 

0 6 {cj: o^D^nsMft^ 1 ff^co'tmommicMm 

t^m^^Writ^. t»fR©a^W3:. T^^xrT'H'l 
4 1 6K:a:5^nK*J<i:af;^fc:'-* 1 4 1 8fCj:^^*s 

■5=^;?;:/i^-^ i 4 i 6W. M;^(3^aJi^S©«^ 
ia^^{cgs^Sti?c=3>f*-ir©iiigst? 

^^mi. a^^spi 4 0 4*sxe-*i4 1 

Bi^gg^nr. Ti-^^^x-iSr 1 0 6*3?S^#ib*^ 
ffl-r^i, ipE^^JjS;:^ t--* 1 4 1 8 *^6tH:t)3nS. 

xtr-* 1 4 1 8t*> fa«ii^©;5^f-*-cfeJ;< . 13 
fiSi^Cc^SfeS 4a/t3 > b- ^ - df^|?©i1-»Slffi©x f - 

[0165] EIJ0lia!lf'^ffl^aIg|5 1 4 0 6 (J. EPBOKif'^^ 1 
4 2 O^&SiJSSL'r. §i^&(DWmWii'¥=S:»±^-\±:h. 

ws»mv!F(D»±ic -f^i'Aijis fcft©Ens!)s!i 
mmm^ti^, s/c Eppjs&f'^^as i 4 o e as 
'f>i'SMjcc;Ma©flt©c«jibr, ^^wmmm^mT 

©J:^)&:EPJ8!B!!;ffl©ig±«:J:f3, C>i-oOEP»J*5ffl. ft 
t ^ «— Ji©S:*©EIIJPMtf f EPSiJ*5f?j]:-r •£ © ^IJiS 
-Cgf^. ^fc, En]^JMa©M±©Wi I'-i-i^EP 
BU L m ^ j^>fr-EPM«!ilAif?±t- -5©«rl55 <-fce!&fc . 

[0 1 66] ^>5'ffl3femjEigpi 4 0 8«. 

14 2 2 5rS(JfflI L XMi^^ UC-Y > ^ gS!)fi«){c 
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[0 1 6 7 ] h -y-z^iswtim^iA 1 o». 

h <} yV^I^&l A 2 A^mUhX ^ i? t}- h 'J v 

3.-- »f©#*t)-r 6. fe-ii-s c i ft < wmmf$'S:iiimr?> 
[0168] Bm^-^MBmmmm 1 4 i 2 > 

>i;x> FMtHmK:iB^g{C3gl6nr< ^EP^T'-i? lo 
r-*So COEp^f'-^rCDtS^Kj;*?. WBm(DB\}^7= 

[0169] miSmm 1 404-14 1 2 tc-oi,jr(±> 

c:*T,6.cD:^r*iisai«fii»«»gP2 0 0 oacm-f^ti^S 

li«35cli. Sfc. :^X<OmfSm^ 1 4 0 4 1 4 1 2 {C 
. -r > i'li3ft®ffil3J 1 4 0 8 S -> y 

ismmmiA 1 03&j«[s*tf 5©f*n«. EP»js6f^ 
fijaiSB 14 0 6 k-mmm^<D»±sm^nt)i3: < r j: 20 

CO 1 7 0 ] ftfc. iiBtc^J^l^fcJW^©. ffiW^i'S 

©^g-Y>i'S*ffKteatt. ri'5^^x-af 1 0 6C*t-5- 

0^?ifi J ^©EPBf7&5fffcnfcfg«C^tf § C <b *s$f 
ar*^.. rW3c(Dsfet§Sj Ti'g^aX-^r 1 0 6 
CCD r^e^iRLj SI*om«:^-r>i'*ti3tL/-Cb*5* 
T'OEPPJSJcOri-Vjt^M^ftfiiJC^Stl-S. 30 
[0171] :«ISS®0Ss«: itKi. l^aifi[a«:T:&(c 
§5»)fe?l.5©T?, ±X<Ori'^=>.x.~'^ifi^n^\-m^ 

i,=.. L/c*s-^-C. WSPl 40 04C*iW.2,-5=-$$;Ma 
^WJ^SCids-r^?,. £:©iiSm. ^tB!Si)f'P*SEPSiJS& 

[0 17 2] Sfc, «SSt©Ti?5^:=.X"d?0C*fL.r. m. 
IbSBffifiXSPB 5 0^diit3i4Cl9:W€.tirt,»Sfcto> 12 

'ft^tiriiS. 40 
[0173] mtc. ^mm<Dmmit. r^? ^^-^^ 1 

T^^^:^-^ 1 0 6C{cJ:-,r r?g^*x>Kj ^^Hl 
[0 174]CC-t?. ^'>i'ft^$|gl 4 2 2©*<*«?8 

ccoti-c, S7^ffli.iTSiB^-r-5. ia7{c*}(,ir. 
sri;?3 0 0 1 «. Fsma 0 0 2{c^f*3$nr. 
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[0175]++'; '^V^ 0 0 1 ©±g|5{C«. ^i*^ 

l*Wr5-<>i'ttl&:3.- i' h 3 0 0 3:^)5 4^g^|s§tl 
r ^i-yt^i^SOOl ©TMici*, la^-^ 2; F 3 
0 0 43&iKlt6tlTI,»5, 

[0 1 7 6 ] >; •^i73 0 0 1 ©^ttlfI^©WffliJ{C 

(i. > d> Fi; f i;'3 0 0 5 *iR®-r -s*- F 

i?!^;^3!'3 0 0 6dSKaStlT(,i?,. 

3 0 0 1 (D^JI&^©^^««©±aJK:, Al^^W^ 

F 3 0 0 735S^a$tirt»-5<, 
[0 177] ■Y^i'WI'&^i-i' F3 0 0 7«. 9^*-:/ 
30 0 8«Cj;-5r-<>ri'*-F >; sr2^3 0 0 5K:^$ 
^rrUS, -eur. ^'>^'^^:x^s« F 3 0 0 7tt, + 
+ U 2- S> 3 0 0 1 AS i'?iM&M^{Cg;itti b ?cM|lg-C> 
-f>i'«i(i&:i-f F3 00 3©'f>i'aAn3 0 09{C 
A-y9^m<y^i^t.ts.-:,X\i^^. 3 0 

10«. g^^->^3 0 1 1 {cjrtj >r>*'^^^^.;, F 3 
0 0 7ic^iS3tli^c-f>*'aAffi:/J2lS-C&Sjf<>7"JLx 
fF-r**). 3 02 Ui, -O^'^i-f F3 00 3 

[0178] ^>i;^:x=. 5. F 3 0 0 3 ©S^ftlf^ 

jcoii-rtt. #M^i 1-3 1 507 i-^{crpg^sti 

ri,i-5*>®iBg|gI«T-*5. i;et>r. ^^BiTl 1-3 1 
50 7 i#^cc-r?Iffl^-5,citc:j:or. -S-©iS?g* 
=^i«-r^.. c©giM(cj:-,T, S^#^ttjiffi©fSD4F*3^ 
©^r *i*Wfffl»©SjS|Jif:Si ft 5 . 
[0 1 7 9 ] *^^©®l'*:>?.aje.*^ftj;5 
k:. ^^i^FfFaiWCiS-Y^i^fi^if^:!--:; FiSftO. 
fKB^aiofc*&<D:7 n- F5&i|9:W6nS£g'S*sJtet,». 7 
o- F*i^Sf «fiS©ffimf(:tcj:^ 

[oi8 0]ft*3\ ^ssti^ri'^^x.--$t<Dmtm 
S$txftt,i. ^©i§^. T5'5^^x-^©WPB«— 
ft<rfej:t,*. mw. ^*iiS<ftS«i'ri'^^x 

[0181] gfc, ±§E<Dmm(Dmmxit. 2o©t«' 

1 0 6 ASD^'l 0 8 C©^Ki|lI^^*Sitji(C 

#fiXSnrt»S;i)S, c:tie©liiSS»#Ti'?=-^X":$?© 

©Ti'g^^x-d^ 1 0 6AS.E>'1 0 6 C<D^mm-iS^^ 
-a 1 0 6 ARCJ^l 0 6C!?P^^^Hi5tlSitJ)gMjg|^:<)S 

[0 182] ft*i. 08Sc^9tc^rj:5(c, rf^ 
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*X"4! 1 06 ACDi&^^igWSi^-^tctt. ^>i>y}Vi^ 
jS-C**. C<om^. ■j.^^SWAfi, «BSir 

[ 0 1 8 3 ] s 1 0 m5(Dm^mmm2 ooo 

[0184] :*:3liScr)?^«JW. ^^(^^S 1 ' CDjgWU--^ 

[ 0 1 8 5 ] H 1 2 tt. in 5 iCTj^ Lfcia«fe«gS(l#igU2 
0 0 0 *^L.?c3IS&0®45^f . m. 1 2 ©jgf*^ 1 

•^5- FI^»S|5l 44 0k:J:-5rM«iSnSJ:5(c^ior 

l^S. Sfc, H 1 2©iB»«Stt, •-^iv KSBl 3 0 0*:> 30 

i'i;-x>5*^i4 3e*wori*s. *";-x>i/|g 

4 3 23&JiK>-7-i 4 3 4^iE8tiT5C<t«CJ:f3, 
4 3 eSJ-^ssr FSPl 3 0 035i?>^^** 

[0 1 8 6 ] E 1 2(C^-rSI*iljaS91^2 0 O 4©WI 

mmmm i 5 o 2tt. m5i,cmbtcmmmmmm^2 0 

00 fim-r^mmicm^r. y khij 1 3 0 o^sittmb 

fc-f>i'SS©SS:%|K^-S?jgmtffl:^7'?>^? (Ff h:*;"? 

1 450 i, mmim:^ > -ii 1 fc 40 

> i'S©|g[{cS-^UT > i'?«gS*»tii-r S^mi 

ssficm^ 1 4 5 2 i. ?s<*?B«tmfsitasii 1 2 1 0 

1 43 2*MSl-r-Si"J"->i''flJffl3^1 4 42i. =& 
M(CWL/-ri>S. S/c. ^IHililKSBl 10 4», mi^ti: 

1 450*5* •?>Hy/c'Vi. KSBl 3 0 0© 
'{>'fm<D!±mm^. ^Sfc©T4'g^^x-^? 1 C 6A~ 

1 0 6C*ffii,^r«ljfiL/fc-/>i'©«g<^mS':Jur 

miE-r?>mmnmmm]Emi 0 1 o^rnn,, 
[0187] iXK. 0 1 2 Kfci^riiffctcsnfeo fcuss 50 
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iCoti-COttf^^lSig-rS. ?£#:n±ai*'i'>i» 1 4 5 0 
W. E|J^Bt{c^5^ KSPl 3 0 0*:'?.ii£fii5nS-f'>i'® 
©!&=&*•?> h t- fM$?ft'SSffffi§|5 1 4 5 2'^ai:^j-r 

^. igf*?ia«¥fctja5i 4 5 2». mmtmtj'-jiy^ 1 

4 5 0©*'i;> I-MK^-iftiT, Fg|5*'6ti:Hi3ti 

[0 1 8 8 ] E|JgiJittM^©^ct,^MSti{l-^*EP^ 

F(CEPj[jnt-C-Y>i'?g*^B±tH$-ti-SC<b(cj;»), 
•-^s- F8I51 3 0 0©>'Xjl/ranjfi«l©:?^l»©^x:;^:^? 

r^;?7'i?>n^r, ^#7S«Ji»tB«siJi4 5 2--a:;^3-r 
[0189] «#7»sta»aia5 1 4 5 2tt. ep^f^s 

Fg» 1 3 0 O^^iS©-^ 

tc^^^mms^mmnftwmmMi o 1 0'sm;^3-r 

mmnrnmniHU 1 4 5 2 fc i -c^ffl § n^c > 

i'MW. Wfi^StmMl 4 0 4©-?-*;^7'U'-r 1 4 1 6(C 
[0190] M5C> FgP 1 3 0 0 --^i'SIJ 

14 3 6 cc i-^-citss-rs ( i7 V -:^-^tfmm mc 
mmmm 1 4 5 2 ts:. ^ >; -x^iffijaigp 1442^ 

:/VL'T 5"J -X > yigS&gp 14 3 2 *3!}<> 7' 1 4 3 4 

i!j<>7'l 4 3 4©B#raS/e:0©-r>5'EKiKai^»fW 
SCi«:j;-3t:. y-x>i;'tcJ;S-f>5'©MSa«r 

[0191] ufc*s-oT, wmmfmmmm 1452 

mW^mtiOy^ 1 4 5 0 £ 'J -x>i'-f!|^ 1 
44 2£«cj:-,r, m«$nfc-Y>i'S'&»Hi-r-S., 
<*a§ft!K^*igiEgPl 0 1 OW. ?K^*m3l«»fflSPl 4 5 
2©»ffl«*. ?f£i*WSlPM3Eg|J 1 0 0 0©*l3Eite*{CS 

[0192] -omwsmoi^m. mwrnmrnm 

1000 Romm^SM^aSU 145202 -:?©ffl:t;« 

[0193] WLW^^^m^ 1000 ©ffi:^)«. ««:© 
ma^W.Wi<D7^f:2.x.-it 1 0 8A~l 0 8C(cJ:-3 

145 2©H1:^J«. ^#ltt±{;*7'?>5f 1 4 5 0*s*'?> 

fcfi^© > ?»^s-e* -s. 
[0194] CGDnmmU. :i-1f^^ Frts^sn^ 
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■< > i'<0^nLifimtti> C i OC J: -p -CIRII^^O 5 C <t 
[ 0 1 9 5 ] -^C-C, ?gft?iStt^iEgJ5 1 0 1 0«. 

mmmsM-mmi 452 tcj:o-c»fflsnft:-f ^i'm 

©M^ > ?S#W»J^g|I 1 0 0 0 6. tii:^7 5 tl?c -r > i' 

wmim 1 0 1 0 tt. mw^mm'&u 1 0 0 0 *>6tfi:*7 

[019B]Ti'5=-aX-^?106C;&i r^'>i7titJ 
^t^^Ufcti^. IB^^ttaailfPWillgB 14 0 2 CCf^J^|l§ 
ti-i>EPJ6iJa!if'FflJfl|lSI5 1 4 0 6 > > 5'ti36J!iffig|S 1 4 0 

8. h V yv^mmmi 410. Enssf^-^ffBis 

^OiSSPl 4 1 2]ao'i'y-^>i^Sll®«|Jl 4 4 2H. 20 

[0197] EUStJKtfNWWgBl 4 0 e», --s-^ K^IK 

1440^P^»br, ---y FSPl 3 0 OR;*JWS'r>i' 

[0 19 8] i";-->i7|ij{aig|51 44 2W. {g-f>i' 
^ff&^iiSiL'T. i";-^>i^g|5l4 3 6(cj;S-^f K 
fSl 3 0 0(Dd'y-^>i^8jlf^*MlfcUfcD. i";-- 
>t5^©|51^^j^^L//c!3, 7J<>7"1 4 3 4©EK?l:^*li 30 

3 0 OOi? i;"->i^CD|^«C. Jt^tKcD-rVi'AS-^ 
2; KSPl 3 0 07Epe.®?|$n'5. L-Zt^O^o-C, ®-('>i' 

1 3 003iP69S?(Sn^Ci*lljS'e*. i>^)--=.-^if 
«3> >J<>:/l4 3 4cc>iigi;>j*Si!sf)T'&j;(r», $iTOl 

4 0 0 305. ^^^^ 1 F^© -/ > 5'MSiCS-:5t,^r . EPM 40 

B^J^■^SlJ^a>BP 1 4 o e slu^ > i^pj^sn 1 4 4 2 *i 

c 0 1 9 9 ] H 1 3 w, 012 vimhic^m^mm^ 

2 0 0 4 vtcmimm^9r:-r, c ommm-at. 

^200 etummvmmmmm 1444 **bri» 

■S, ^CDflkt*. 13 1 2 l^9jkVtcm^SPm^2 0 0 4 

zmmzmmm^m 1444 ira^^^t^smtc-ourtt 
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[020 0] :^mtmm(Dmwm^ 1 it. mmmEm 

#®7*Wr5. #aSi«Bti^gi7». EEP 

R O M^©S^fft^ nIggJi ^ * y -C* PJffliPiSSIJ 1 
5 0 6 If^fBltWWSiESgp 14 4 4 =&mr?>, 

[020 1 ] mmnmmmkmmi2 1 o», 

.»5^swAS.ufswcRafTe'g^;xx-^ 1 0 gar 
1 0 6 c ^wurm^n 1 i^(Dm.it(D'{mim=^ 

^mi'. Ti-J^^x-^? 1 06ARJ>'1 0 eC^ffiC^fc 
gpi 5 0 6^lii:t}t^, 

[0202] mmsi 1 4 0 0 tt. mmmmmmmm^ 1 
4 4 4 *^b-c . m*9imm>s:^imimm^m 7 

*jAtf, tSfRiB^JlJ1Sl|p|g&gUl 4 4 4tt. 

itftf8€:^^{*ga1t^®7*>6,^i^aiL/r. im^lA 

[0 20 3] ^^<*iai«^g7 ic-oi^rmmncm. 

44». Ti'9^*x-if 1 0 6 AJ^C/1 0 6C*fflt,»r 

[0204] m®tmit#E**^ftsti#® 7 {ciait-r 

7j!^^{c?s»^si i^ic*^, ^tts^itt. ms.m 
^3is^S7*>6?B?m«sttm3&ssg*w3n. ^e-©$K{* 

?i©«^K:S-:JUrf2ffl^a*IJfflIgR2 0 OG^mi'Ft- 
fe. 1 ©JWif©M»Kffitfffi«S8JlK:fijffi-c* 

[0 20 5] ^mmm^^i ^ ?.{c. jgi$D±a5!7 

■i'>3? 1 4 5 03&i*'i'> h L//c'r>^'?g©|^«cS-3lir 

?g*?ssts#aigi5 1 4 5 2 Tii^m Ltc^mnm)im=^^ 

W.lyXi>^i.K Ti'?^:i.x-^r 1 06 ASO^l 0 6C 

•€-nen©^«'asjc%i^s^>i^fgs©aM«ri6 

> d??»«t^^(C-oi>r , ^f*?ft'atM»a{SP 1 4 5 2 AS 

mm utcmmn^im^ibm&L . s^isffi=&¥i»f* 
[0 20 6] *fc, m«niaiii#*fi». ?si*©m«w^K: 
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[0 20 7] tfffEiBtswamssgp 1 4 4 4 «. mmmz lo 

[0208] ^mnmm.^^^Mmm.^m icmm- 
[0 2 0 9] ^Hi!^i4tii^{i, mimm i r ^ 

tH§i5i 2 1 o^^nicmo^tii<i^m.mi=^mm^^<t. c 

^CDJg^-Ctt. <S^ffl!f#f4ff«*s^^ttSa1S#®7{ciB 
[0210] m.iP§^ 1 CDf±»*3p(;-C-^>> ^jt«e.o 

^ 1 ©Jf?t^-^rt;?{cjsc;-r . ^JlfcH#tt*^s^t5 c i 
^m7=&wr€»©-c, ^<Dmmi^m^m7 t,cmm<Dm 40 

[0 2 1 1 ] S/c, Ti'^cT.x.-'-ii 1 0 6 ASilXTr^^ 
^x-5ri 0 6 C©Si,iCD#t4iS©ffiMa<Jia:^ (BH 

y 9 y'l^cDff^cDfi© > i'j&s^BSS ti, T ? X- 

411 06AO^2{C^>i7*iM<«C-:>fci*tC*^|ffiStl 50 
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fcri^^^-^x-^fioe A©ig«)#tte^&5|i*ftiati^ 
i8:7*5iBts-ri. Ti/^ax-d? 1 0 ec*j*^Hi-rsfs 
Kr#tt<i©^i*s. r*'5^*x--ario 6A©jgai#tt{S 

^x-4? 1 0 6C{3:lf^l©-i">i7x> KB#o-^>4;jg 

P®is{f{cisfi3n-5©r-, 'i'>i'©rSM*^ri'g'^x 

li, ^1 l*l©-^>d'A^^t^<!;#©Ti'5^^x-^ 1 0 

6 Aso« 1 0 6 c<Dmmmiim^mkxm'cwimt?>'jii' 

WifiMliK m-oX. Ti'f^^x-^fi oSASiy^lOe 

C^tcl,t'{>i't)-hV 'J iyCDmm^mmi^fJ: K) , Mil 
JM^m^Sn^. ^^(C. Ti'g^^X-iSrl 0 6AS 

tKri'9^*x-4J 1 OBCwraoPf hxmm^infcii 

5f 1 0 6 AiTi'^^jiX-^f 1 0 6C<t©#tt*SK«I^ 
^<i:^c53&>6-C*S. #14*ipl«^cri'5^*X-d7 1 0 

6ARiy^T^'^J.x-^^ 1 oec^^iM-rsciJcj:^ 

XAl^i>ti- h U f i^F^OW^d'^iEfttC^mi-rSCi 

[ 0 2 1 2 ] 0 1 4 tt, 013 \^7Vi\jtcmmmwmm 

200 6©R)f'P^li^^K-r:?n-?'-i'- 
[0213] S-r. -iZy^Jt)- Y 'J s; J^*5^«Snfc*> 

(s 1 0) , -rt^tii^. ms'a<D^yi> 

[0 2 14] -f >i';?7-h y •;.i73!»5^«3n-5<i:. 

m^tm^n^ (s 1 2) . w^^mmw^z 0 0 6©s 
^mais 1 4 0 4, EiiiinKii'PWiSiigp 1 4 0 e . -y >f !« 

^MSg|3 1 4 0 8, h y i;'3^^!lB|g|5 1410, 

EnsU'T-^ftBi^c^afflgpi 4 1 2s.!>'i? y-->i'*$fjiaigii 
nfctseMattifiK: J: 13 i f^© 

?K^^j!»Jd>iS:CiC«f:3&iS-7j>S<i:. 7'^::^:7"n' 1 4 1 
6 icmff0^SM^l3:k>' C i L-fc 0 , Kgp l 3 
0 0 ©«i{^^#± 

[0215] ?Kms»tt^i*agi5 12105*, m^m-^ 

nfc«litl#tt1t#R{C«^l,^-r, Ti^g^^X"ir 1 0 6 A 

~i 0 6c>&fflt,ir?K{*©mst*i5ii%*feai-r-5 (s i 
4) . i^Hisnfc?s#mst«tM{c»-:Ji^r, mwm^i 
n<j:>Tim<Dmmi3mn^ixh ( s i e > . mwmi^i 
!a3^ffj3nfc«^(c», TmmhU^miM (s i s) *s 
sllf^n-s. ?K{$^b»jt;x^ (s 1 8) <tL/rw, en 
PJ7*-3?tBlSMffig|Jl 4 1 2 4cJ:orEP^f=^-ir^iaig 
t?>X7'v^ (S2 4) , EPUt&mfelJiWSl 4 0 etCcfc 

orEn]89ffiif't*#±-rs;^7=- 1:- (s 2 e ) sc^k^m 
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2 8) :^#SnSo 

[0216] C<Dm^. yy' (32 

[0 2 17] mwrnoMmiM (s i s) <b 

^ tf- V V v^^m (S2 0) Lrfe<fciiL. 
-^ly^Wi^mmn a o 8^Ccfc-orgitffi^ot:->r>^'?:ii 
3t (S2 2) brfecfci^ cKDis-^, ^>^t*aatiKtc 

:^7-hy •^^^IMiJKXT'.^r:?- (S3 2) ^S-rtc, ?g 
fl^HSWfR^tBb;?^'?^--;:/ (S 1 2) fcM-So ftfc. ^ 

34) „ 

[0218] 'iWm\^%Zm^ ( S 1 8 ) i Lr . EP^ 
7^- ^SBtt 7" !y ( S 2 4 ) , EnPJa&m#±X 7" ^ 
(S2 6) S:?/m^b^?nX7^ty:/ (S2 8) s^tf 

(S3 0) „ 'Y>i5';^7-hy u^s;^i^cc-Y> 

TjiX'rvy' (S 2 8) CDJi^^t5&-:>r -r>^:^7- F- y 7 
l^^mk^^. C<Dm^ (S3 2. Y) . 
^tiJX7=^ty:/(S14) :3^-1f3&5><>i7 
:^7-hy ^y>?*5S^LAj:t,^^^, -Y>^;^7- h y 7-:;^:^ 
J: ^ Mic^X'-if icfjg-r J; 5 tj:^m^7' ^ :^y'u 

So 

[ 0 2 1 9 ] 13 1 5 mmsmms o o omasit^^ 

5 0. Si|l^{i^gP8 1 6. J^A^^7.y ^ }\^^B2 
4. iti@S|58 6 0S(>'l:b®S8 3 6*W-r-5„ 

:S^siJ8 5 ott. nm^cm^\^c-<-7.Bm±mj^:r.^ y 

^?E|n|±3&s^Sti/cNPNMh'^>i>>^^8 1 0:RC>' 
PNPMh^>5;^;^:$?8 1 2^D2ffl^D/^VJi<-^ 
i^P^i^^-^t^o NPNMh-7>t^;^t$?8 1 OSO'PNP 
Mh^>t>:^a?8 1 2*3:. rtJ7^:»:X-:5r 1 06 AJiD^' 
1 0 6C^|gE&^^/ca5!)<D h^>>^j:^^r'S>>5o T^?- 
^^-^ 1 0 6 ASl(>'l 0 6C{^. —-J^O^"^^^. -eti 

^^Sn/tNPNMh^^i^X^S 1 OSD^PNPMh 

6 AscK 1 0 8 o<Dmi5o:>m^u,. mmv c c ( 5 v ) 
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[0 22 0] ^-iFS 4 03{P6|gttmiE^gB8 5 OtCA 
1:}-^tlhV')-»m^tl^. Low:6i&H i grhiScSi. 
m^tCiiEi^$nfcNPNSh5>s:^Xdr8 1 OSD^PN 
V^Vyyiy::^^S\2(D^->^Bf}^\L%±.i)^^. NP 
NSf'7>>^xa?8 1 OSOfPNPMh'^ve^^^^S 1 

2 fr^A:;:7$ti/c h y ism^<Dmm^mm\^x . mmm^ 

CD^^f$X 7 ^?r/r L^ri OODT ^ 5^ ^ X- tC^^ 
SoSlScOJt^, PNPMh^>t^X^8 1 2(DX5 

8 2 4*/M^rit*SgP8 6 0^ca:^Sti€»o 
[0 22 1 ] NPNMh^>t?Xi5?8 10 (PNPM h 

5>f:;^x^8 1 2i>mm) o-<-xBao'x5 :;^Eia 

ittlT. 0, 6V*e;lSi:^*<filgStifc«gfe*sx 

20 ^yiiEl^mtl^^ Trj:t>iS. NPNM ^ 8 
1 0SD«PNPMh^>-:^::^^8 1 2i*, -eti^tlO. 
6V(0^^ii^X^3:^^>rrxmEE«rWLr*5?). NPNM 

F5>i;^X^8 1 0Sa'PNPMh^>>^X^8 1 2t^ 

^fti. 2 v^ijK<D>'^'-Yr;^sff**•r-s. r^^^x 

x--^<Z)^gigS{i;fe}flJATL'S5Ci;0^ac^„ 

ftl^i. T^'^^x-irCDaBE»h^>5^::3;^rtcj:??*B 

[0 2 2 2 ] 01 5tC*Jl>T. /^-fxK--^ h5>S?X^? 
iUrNPNS ^^>5^:^^8 1 0S£/PNP^h-5> 
i^X^8 1 2;05ffll>6nriiSyJ?s^ h^>i;' 
X ^ <DRt> 0 CCS^^Sfl^ h ^ > 1^ r 4> cfc 

h >t>;^ ^:^^'iBg $ nx i>^iimc Nmmmhm h y 

>S^X57^E»TSo Nmmwnm:hy>t^::^^(Dy- 
h%NPNSh^>e>;;^d?8 1 OO-c-y^BCDfaatCge 
40 gl/. V-;:^?:X$ ^EOfeS^Cffigr-So S/t. P 
NPMh^>^;^;^a^8 1 2:;&WS^nTl^Sf4gtCPM 

i^XtS7<D^'- h«rPNPSh'7>S?X^8 1 2<Z)--<-X 

So M^c, PMmS?a:^h^>>?;=^^&cXNMm^^* 

xM.\.^t^mm^iafcpmmrM^vyiyt>:^^^ifnm 

50 :^5«aiVc cXt*;^"7>KGND^e:Sli^snSC«t3&^» 
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[0 22 3] />>'^j'<:^y ^jU^B2 4kt. n>7^>if8 

L/t:iti|BSI58 6 0tCIfl:t?StiSo ^^::^y ^ 8 2 

8 6 O-vtttJ^t-S-^. <g^iaa^^*SXDIS^<o M(C, 
^> :? 5r 8 2 4 i*. iflHlfP 8 6 0 CDtH;b;J?iSiS 
^fe^*>Gv<bL/T0'-5 V (Vcc) <D«6ffltCiRS5j: 

5R:i^'r^©«<:05*€>„ 10 

[0224] mmm{iL^m8 i 6«. le^ytcigjKsti 

imiKS 1 SSlD^S 2 0 «K8 2 0(iCmmc^:^ 

MiiL^msieu. 2^3vm&(D^m^tcmM^{k 

iWmSi&tUXSEmL. ^^^<^^•;^:7-/;^^8 2 4. 

^ }V^32 Am^m^^^S 6 0'i)^]^t^T^m'^ 

[0225] it*igS860«. ^^TZ^y'B 3 A tmH 
8 3 0S:C>'8 3 2i*Wr^o *--^T>:7'8 3 4 . ffiSx 20 

8 3 osa^'8 3 2 ?<)^im^&m.^ri^mmhxm 

)\^^ 8 2 4*/M''r:t-^T>::7'8 3 A<0^^^l^Kt}^ 
:*"-^T>:/8 3 4©-SS-?tt. •«®SJa8 3 0 
^iiLrm;t?iS^<!:igi^"r€>-*. ffitS8 3 2*ill>T 

[0 22 6) J:b«il8 3 6CCti. WmS^O-^hmti 

[0227] ^c*5. MiEojroic. J£««^-vCD|gsjr« 
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BEm-^CD«^t5:. iS-? 8 4 0 6. © h y ;^'ff ^OA:^tc 

4 0 ccccfcor;^cC$n»s. siHa}j^8 4 0 c^^. m 

[0 2 2 8] 01 6t^. S5(D^tBlHlSSgI51 1 0 OODH 
SS^t^^m-rc ^tBHI^gpi 1 0 0^. T'iy^JlM^^ 

9 0 osc>'^»w»JS§i5i 0 0 o^w-r-So 

lilKSl59 0 0». y V 'yy^yx2v:fQ 1 ORV^Q 1 8 

:^'i7>3?9 1 2SL^'9 2 0 NAND^'-h91 
4Se>'g 1 St. *Wt-^o :^7^?>:$?9 2 0i*. SlSffi 

(1111. 1111) *T^^/c5. ^Xic^^n y 
>^^:^5&^'A:tf?nr^i (oooo. oo oo) 5C!!jci&-r. 

[0229] h')mm^tK ^^8A2t^hy') 

T.> i845ciissgB8 0 0 3&>e>a:trsn/cj|^^gs:^?«#c^>^^■ 

-»UX^<DffaiJ*?57'?>^9 1 2>&5ggjt&T5ci:^t8fflI'r-5 

ft^^tH:^'r'So Mfc, ;?7'i;>^9 1 2 ^^a^Sam;^?*'^ 

Q>'^•;l';^*8ffl^X.^i:. N A N D^'- h 9 1 6 */M. 

xy ^) v':fyuy':/2 lQifi^^)T^tii>^ L/fc7&s*o 

[0 230] :^'i7>:^9 I 2^*. >^ 
^^^^ftlS-r^o :^7'>>d79 1 2}*. H;:^/«#*^:7U 

57 :7*:? p :7'9 1 0 i,cAJ3 ^riX:f)^^mmmt}m^<D^^ 

Jl^:^^(Dnm^mihV. /^V^X!^^:8^iS^^fcB#..^.t^:^7 
h ^^-zfjm^E N P^A^^^^n-SM-^^O^'L o w 

1 2t^. 4 ^vv::^m-^h B ^^jvxm^xi)m x shtrj: 

1 8cr)A*fcr>D(cHi:^jrs„ 
[0 2 3 1 ] :7 i; ^:.:7':7P'y:7'9 1 8ti. :^'i7>^9 1 
2:0^'tH:;^Ufc4>'^Vl/>^g?&ie,8>'>'Jl/XgS"C;(^SH i sh 
ttj:^Xi,>?>m^%Atf^'>D-fy^h^mL. §8^8 4 6 

Xt}^:^CLK:^^h^nux. A*f>D;^;>6A;t?§n 
fcfi^^ n-j^ iicmm ^^xiii:b-r^o 

[0 23 2] 

[IBil] 
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ii*>4'9 2 Ott. 7U 'vr^nyrg 1 atzXijSnZOtmmoi QUE 

>!j'9 2 0H:7yis»r7tiB'r9 1 8i:H«i,"Cff»U ^UwT^^DwT-g i 

l*'&8/^;i';:^a*T?cD4ffl«>^vi';^*'*t*«fMaM«*-sci:ii»T;e«, * 
9 2 Ottx V h L.fc*»V h{a%aft#«Mi«i;@s i o o okba^-s 

9 2 oir'i' ») yarns J:^c:al^or^^a. 
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[02331017 tt, 016 K7fkhfcm.wmimmm 
1 0 ooofmumtrnwu^Tnt. mw^mm&m o 

00 tt. *'^>5f920 dJtti;^ bfca!*a«;;bM#©4 

(Dwmo^m^miti. fmmfm^ i o o o 

01 7(cijt-rJ:'5{c, iMMi'iy:^^ 1 0 1 1 Tm 
ffll't^X^ 1 0 1 2i, it^lJl 0 1 A^Ul 0 1 6 

AND^y-M 0 1 8 t%*-r-S. ±Pfi«US^;^* 
1 0 1 IKtt^-i^VhiiCDiRgffij&stSlfl^i^, TPItfu 
t?:3;rS? 1 0 I 2rc«:<7'i'> hfitCOTiSfflJ&itSlflStiri* 

[0234] JtiSaJ 1 0 1 4 W. f*J>^fJUBISaJ9 0 0 

(o±mm=k±.mmiyv>xii i o i liphAm^^ifrhx 

1 0 1 4»H i g-h©it^^T> Py-h 1 0 1 Sictti 
10 141*, Low<D0-^*r>Fy-h 1 0 1 8{CtH 

[0 23 5] — tb^gp 1 0 1 6 T's^a? jugssaj 

9 0 0*itfl^»Ofc*'i7>Kii4A^^=-ji^^,««ly, A/'i' 
>hffl©Tl!gffl*T|!g«U5>;^4' 1 0 1 2*>e.BJS^* 



mm 1 0 1 6 »H i g hCD<t#*T> HOI 
SSOf^^l 0 2 2icm;tf-r-S. — ArOf-fild^T 
^«i«TT-*.5S^. itteaUl 0 l 6KLowCDM#* 
20 T> F^r-- H 0 1 8 1 0 2 2 {CtBjfj-T 5. ^; 

> F fflj&iTR5«WT-c* ri£*^^ 1 \^(i>m.W 

[0236] J:b«tS|5 1 0 1 4X0* 1016 CD^73*^'H i 

J: 5 /h S < TBRffi J: ti :^^(,»«#. r > F F 1 

0 1 8WH i e h©«-^*tt}:tl-rs, C©^^. MMm. 

t^rT^S-r-SCiA^to*^?,, ^^1 0 2 0*^ 

Hi gh©*^«, iSf^SH 1 3&5iBSi$|K(c?tS|{C^« 

§nr*jD. M<**^Ti'g^*ji-^? 1 oe©4aifeau 

[0 23 7] ikl^SIJ 1 0 1 4355L o w©©-^*W:^L. 
ttMS^l 0 1 6*SH i gh©fi#*ffi:^jL.fcit-^, fft 
fc-^ , * > F <t*i±l®ffl«±f TRSffiJ: "? A* t,»ia 
40 -g-. T> Fi^- M 0 I 8 ttL o ■w<Dm^^mtJt^, 
ttc. !^ 1 0 2 2 (C{i. H i g h(Dm-WifiXt}^in 
?>, C©J#^> ^-?-l 02 0d3Low!&©t?Sl»:-C* 
0 . «T 1 0 2 235SH i g hfj:©-t«»^ 1 msmk 

[0238] 1 0 1 43&JH i e h©fi#%tfl:^ 

L/> tb^gp 1 0 1 6 o w(Dm^^m^ otcm-^. -r 

r> py- F 1 01 8 «L o w©<t#^tti:;t7-r'5. 
50 C©^^, SS^l 0 2 0*iLow«c©-CS^tT*0. *g 
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^^1 0 2 2dSL ow^i©-C'^^*57'*'9^*x-^J 1 0 6 

[ 0 2 3 9 ] ^j:48, mmmm^s o o o^mmRtf^m 

^> BuiBOi-^tC, 2-^©r5'3^*x-5r 1 0 SASC/ 

1 0 6 C*ie.*fetHSns*^iffl»*i|^-3&>S3(p{cJ: -3 

[0240]Bi8tt. Ti'^^^x-^f 1 0 6©i!Bi:*r 

H18-CW. ^OTi'9^ax-5f 1 06 
(01 8o0S-ctt4fi) *s— i*{cj^^§nrt>s. 01 

1 0 64igK6-rs. m 1 8 K^-r-^tiJggsnfc^cD 

i{c^-rri'^3.x-3«i 0 e^^-rsci^j-ct? 

-S. ^^©Ti'^^^x-^ 1 0 B*— ft{Cff$Rg-r.5C6 20 
tcj;f3. «!!a©Ti'g^^x-^f 1 0 64I^^K:^^^< 

[0 24 1 ] r^^:^x.-'^l 0 6tt. »ffi3?.«JiS!jfe 
17 6. a« 1 7 8 > 5»tt^^#SX»j3E^^ 1 7 
4. ^-T-Jg^glJMXttiglJSS^-Tl 6 8 . SO'^ff^ 

[0 242] EsiST 1 7 4«. KWimm.yMmm 

16 0. ±giJ«fis 1 6 4JiD-'Tgi5Sffi 1 6 6 *^tf. » 

« 1 7 8 cD±B«cjR«&« 1 7 6 ifiim^n. nm®. 1 7 

6 ©±M{CTS(5S® 1 6 6 *ijfjjS S nr ^ , TSPm® 30 
1 6 6©±®«:tt. Ems 1 6 0 3&5?K^§tl. ffffll 1 
eo©±ffl«:. ±S|3«S1 e 435S?g«g§tlTl»S. U/c 
tfi-oX. BE«)1 1 6 0O^g§Pt*, ±3B^® 1 6 4 ©EE 
ggpsO'TSUSS 1 8 Qa>^wmc^-:>Xs ±T30i6S^ 

[ 0 2 4 3 ] H 1 BKs^-r^. mmi 7 eitc. is 

1^ 01 8(Dm-cu4m} <DKw.m^i 7 4Amm^ti 
ri,:»s. mnmi 7 6©«m{ctsps® 1 e e^^ji^fiRs 

n. TSP«S 1 6 6 ©«B{C1ESSJ1 1 6 0 

&mm 1 6 0 ©±ffltc±gi5m@ 1 a 4 A^jfj^stis, ± 4o 
sumsi 1 6 4scrFgi5»ffi 1 6 6 (Dmmc±M^^^ 
1 6 8Rcrra«ffiSS^i 7 0*s^fiSsn-5. -eor. 

4ffl©T5'5^i^x-$ I 0 6*s. -S-n-enSO-fyKr^M&rS 

[0 244] SI 9{±. s.mm^tmi^ori'^^:'^- 
^106 (o-m^0mmi:m-r, s 2 0 s i 9 (cs^ 

L/fcTi'5^*x-^? 1 OG (D^Wcomm^Tjkf, 
[0245] H2 OtC^-TcfcOK:, MUl 7 8©iE«^ 
^17 4 <fcSi*IfiI-rSffi{C«. SilTLl 7 a a*^fijSStl 
rii Sa?L 17 8a 1 7 6 K J: -=^##±3 50 
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[0 246] ®®?L 1 7 8 aicJi^llS-rSffiSic. EEm« 
^F-1 7 4*iJ^«l 7 6±K:?i5fi£§n-C(,^.5. TSB^S 

1 6 6 B*3i?L 1 7 8 a.C0mm*^fb—:f3m. 02 Q-Ctt 
^{cSD^Scfc^tcmffirKi 7 6©*s^^fiKsnri,i 
^, ±g|5S@ 1 6 4 t*Sil?L 17 8a ©tl^*>e.TaPm 

!|gi nMMox^, mzo -city^icmzfi, J: 5 icmm, 

JS 1 6 0 ©«Sk:?fJfig$*T,TiiS„ 
[0247] ±g|5«ffi«T 1 6 8Rzrf^m&M'^ I 7 

0 -g-ti^n?f6&«® 1 7 2 acrFgiJ«ffi i e e ©± 

1 6 6 tmm3icmmu. ±um^^i a stj. ass 

««B 1 7 2 =S:/hLr±a5fii@ 1 6 4 iS^^tC^L/ 
t:. ffi«S-7-iTi'5=^aX-5r 1 0 6©j1-i^i®|BI©« 
•^©^l^ML/^-r-5. ±gp»Sffi^!^l 6 SRzrF^WM 
mr- 1 7 0 «. 1 6 45.CJf 1 6 6 iJESB 1 6 0 i 
*^*5#fcffi«3S^ 1 7 40W3«±©1SS%«^S. 
[0 24 8] 02 IB. mi 8iCmVtcTi'9-a.:x.-'ii 

fc. r^ux*si»ttb"if-jnx^%ffiursaa4 o 

a =£*?L-r y - h 4 0 tt. jSlfSfSfCS® 1 
7 8izrj::i,^(OX-&i>, i^y">'>- h4 0». -fe^S 

[0 24 9];^C{C. ifV~'>ty-h4 0(Dmmicm(Oif 

f- 4 1 ^mmt^, ^••;->5^- h 4 1 «. 
^^lCJil|i)«l 7 6iJ&:S*>©r*-5. i^y->>>- 

[0 25 0] yiCK, d^y->->- h4 IC^MtC, 

S4 2 . 16 0. 44*. KmmBm<D:f3 

^■vm^XMfSrr^. mmm 4 2 «. f^jcTasm® 1 e 6 

i&Sfc©-C*»). ^S»4 4i3:. ®K:±SB«ffil6 4 

<!:«c-5^>©-C*S„ 

[0 25 1 ] i)ttc. ?l?^Sn/ci/';->S^-h4 0. 

«;-^'5^-h4i. ^®i4 2. )E«Bi 8 osiyf»a 

[0252] X-c— 1MSBM4 7 , 4 8 tt. iSBSffi^-? 

1 6 8 trmmm^^ 17 oa^m^^^mht-fi^xsmm 

4 8 «. y - >i>- h 4 0 . 4 1 <b l§IMi^*EPW-r -5 
*i4>-S(,^*ffigOTff^J?K-rS, X'^-- tJ-gBt<f4 7. 4 8 
*ffli,»-5CiK:J:»3. a^-c*4±g|J««iSB^i 6 8 
RO'TSISSffiiffl^ 1 7 0 ©#^*5::i?i& < xmts, * fc. 

ispss^^ 1 6 8 Rtrfumm^^ 1 7 0 (omi^^m 

<r'*5©r'. ±8IJ«^B^1 6 SRLTFSIJSMS^I 
7 0 *i»^< EPSJ-C*. *Sft©IH,*fl5StT-5C<!:*t 

[0253] »^4 2<Dmsmt>C. ^SB4 4 i©^ 
^4 4' aCX;^-^— y-gm4 7S?/4 8%|5IB#K:Ji5fiS6 
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T-s i . ±mm.^^ 1 6 8 RcrrgB^^^i-?- 1 ? o ^ 

i^-T- 1 6 8 S:(LKTg|5^«T 17 0 ^B^r^. ±^m 
1 6 SRcrFSPSffiS^^ 1 7 0 ^Jl^^Sf ± 

m^mm'f- 1 6 8 Rt/T^mm^^ 110-^^. mmm 1 

[0254] si22t*. :^mm^mm'&ti^^i^p:^- 
hv yi:>(D^i^i,cm(ommmm^mro E122 (a) 

mm c<DJSgpt^T^^cxX-5f 6 5 0(Cci:-:>T*;&5 

[0 25 5 1 H2 2 (B) it. m22 (A) CC^t^/cT 

To 02 2 (C) \it. 02 2 (B) k:^l//cr^5'5^:xX 
-:^6 5 OSO'mil^Ll cCD^M^^-To Ti^^^:s:^- 

s.mm'fi B^m^^o K^'f'7 3f}mmm7 2j5.z/ 20 

SK7 l*^LrSii7Ll cicMf«f'r-6J:5tc. r^^ 
[0 2 5 6] ^^lO^>i/a^c^#0T. EEm^-^^7 

3jSimjmm7 2(Dmmm9b^j:^x^r^mm^tf 
[0257]ia23(^. 1 c (Dimmmmm^m 

t". S2 3 (A) . (B) . RZ^ (C) (D^n^tK^^ 

*^To @2 2(7:)*i&ff^^^cfci,ir&3:. MMm coffiij 
ffii*Sii:?^Mii/rff$i?K$;nrt.^^„ S23 (a) r:^o 

^i^fSfKcifc^LTgai^ri^^. 02 3 (B) Ritdi^r 4o 

Kf^-oXl^^o m2 3 (C) tCfcC^r^. SilJLl c 

2(D'j^!^--^Mt/^mi K**-r^o 

[0 25 8] H2 3CA)'-' (C) CC5^ L/ZtSilTL 1 c(D 
^-or. lIl*3J:C^^ll2'riSB^L/fcM' cav«:. 
■Y>^^x>KB#«:*jt:^<ST!J'^:xX-:§7 6 5 OCDH 50 
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ttJ^tt*. Slll^EPSlJnjmfiCr>-<>i>K*5^#br 
[ 0 2 5 9 ] a 2 4 . T ^ ^ X- i?CDflfeor>SISiJ|5ll 

^Tjk-rmmmx^}^^ r^j'^^^.x-dyee ok, t^^ 

^x--3?6 6 O^lf^T-SigSbS? 2c7>®ii?Ll c<J:«:) 
h9\-m^^^y=¥ly7 e^mT?>. T^^^x^t5r6 6 0 
mn^cti. ;^^'-:^?L7 7:?J>5jfjjS^tiri.iSo T^^^x 
x-t$r6 6 0$i. :^iy^n7 7^:n'LX. tf->M^J^^ 

[0 26 0] 025 (A) . iB) it. r^^^:^.-^ 

X\t. Ti^5^-3.x^i^6 7 0ti. fflgP?^^»«8 O^^J: 
CKfffS^-T-S 2 EaSPffJ^SffiS O0D~-*(7>ffi 

tCtt. EJ^S l*ix-.^>^^^OD^^tc<fcOJ^^^ti. 

[0 2 6 1 ] T^'^^X'^^e 7 DJi. SlcD*j^^^ 
Kfc'ST^'^^^xX-:^? 1 0 6R:*5C>r. «S17 8*jJ:e>* 

X- ^ 6 7 0 tJ:. ^^1 ^^t-t e> Jh.fc»il?L I c {cSab 

f^. Ell<D*iS{?![(Ccl:ST^^^x^i5r 1 0 6^. 
H2 5(?>^SfeM(cJ:4T:J^5^:xX-ar 6 7 0 <bl^ig|OC, 

[0 262]S26{S. r^^:xX-^5? 1 0 B^Ki^-^e 
5;?^ 1 0 0 UT— Lfcm^iJS^^TimS 

^i(D§TSffl^fc^«^n^. ^5;^^-;u#ioo 

[0 263] :$:|ISteff5M<D^i;^^ 1 0 0 ^3:. 
lCCT^5^^x-df 1 oe^mD^t-t-S/ta^xDm*^® 

m^n 1 0 1 ^wr ^„ mimmmu lowt. w-m 
m^mm<Dm^ i o 2 mMm^(^cj;:^mM't^r 

0 6*iR§*rSS^l 0 2±(7)Rttg|5 1 
16i, ^WLTO^So ^i^^-Jl/^l 0 Ott. 

1 0 otDT^^^x--^? 1 0 etims^i^^^mmx^rjiii^ 
aSBi 1 6c?)$fc4^WJx*y^frm^3&i#tt6tiriir. 
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[0 2 6 4] m2 6t,C7TiOtc^'J>:x-}V^l 

?S-5iK»^lll?#S!5 1 0 1 i, yiy-V 1 1 0*5j;CJt|!g 
SB 1 1 3 =S:Wr SlISilg^«g|5 10 5 (H 2 6#IS) 

i'l 04aSa''l 04b. T^'^^^s.x-jr l 0 6&Uf7 
[0 26 5] ^#:§^gR#as 1 0 1 fC^S n^RSaJ 1 10 

1 BiJiD^s-^i 0 2tt. y- h-y-f-t-i 0 4a:ao'i 

0 4 b?&iR^t?*5J:^>K:t|JvDS|J(craPSP 1 1 4im^ 

Sn^i^^R:. 1 0 6 . 7^JUA10 

8. RO':7"U- h 1 1 0*<IX^^3?-5<t5K;pgpSl51 1 
4CDJSHtCiaeBl 1 3 5js?^^Sm:i,»5. 
[0 2 6 6 ] Ti'g'^x-^? 1 0 6». h 1 1 0 

{C7 ^Jl'A 1 0 8^/M.-Cit'^$n> :7"U"H10*i 

j:o'Ti'9^*x-ai 1 0 e«Eigi5i 1 3 mw^mn 

SUl 0 1 ) fcBS^nS. m-y-C. y-F'7'fi'10 4 

aR.f>'l 0 4b, T^-^-^x-^ 1 0 6. 7 1 0 20 

sRify'iy- n 1 o», ^f*^gax#gpi 0 1 ic-w 

[0267] y-FC^-f-t-l 0 4aS;iyfl 0 4btt. ^• 

x-d? 1 0 6*5«imUfc^^JgHi^C!Mi#=£gB«^^ 

CO 26 8] Ti'f^:xX-ir 1 0 6». ';-P>7-f-fl 
0 4 aSCJf 1 0 4bipib^$infcmmmmc&':y\,> 

r> — ^eij(c%ji-rs„ */c. Ti'9^*x-^r i o e 30 
MmiK^sj^sfii/. commie j:-oxmMmt>^ 

•r 5 c i {C J: o r , mi^^i*^<Dm.i^<DmmmicMit 

[0 269] 7 ^;UA 1 0 8{*. Ti'5^:aX-^f 1 0 6 

(c-r-s. r'^ji/Aio8w. !i<';:tu7-f >*?{cj:->r 

-41 1 0 6 <!::/U- h 1 1 OiJ&7 ^ jUA IOSHC^-j 
t,». b/tJiSo-C. Ti'5^ax-4f 1 0 e*:7'U- M 1 

o«:j|i|f brfe. Tii'g^ax-a? 1 0 6o!i«^14»^ 

[0 270] h 1 1 OI,tFimi)tX'$>K). » 

^1 0 2©rapa5i 1 4itnfs^icmmstixm. r 

i'g^^x-^ 1 0 BRDf7 ^•;i'A 1 0 smumtHicmjiS. 

StirUS. y- 0 4 aSie/l 0 4 b. Ti' 
g^*X-;S»10 6. 7 -^^l/Al 0 aSO't/U- H 1 0 

1 0 2 KML/T^fBSnflfei J:(,=.. »^ 1 so 
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02. y-K'7-firl 04aSLe/l 0 4b. Ti^^'^s. 
-^f 1 0 6. y ^Jl'AlO 8J^CK-7"U-h 1 1 Ott. * 

v>:^-)Vi^i 0 o®tp/CWc?r=ft^r^mcffig5nr(,> 

■5. S/c. ^-^102. Ti'5^ax-^ 1 0 6. 7 ^ JV 
A 1 0 8Si(yf:/u- F- 1 1 0©tfi'W*. ■=e$^»-;H* i 

0 o©ssttJ,cv«i±(ciegsnrt,:.s„ 

[0 27 1 ] */c. »iei 0 2©MnSPl 1 4CDMW 
«. Ti'3^:>.x-5f 1 0 6CDSgfi6fiM^©M«cfcf3^>:*:# 
<?i^^RSnt:<,»S, r/U- h 1 1 0(Dtp4>xrt"^^3:. 

-^10 6(Dmw>^icmm-r?>{imcit. nmm 1 2 

*sjfJfiS$n-ri,iS. iai*jJ:?>*S2(c^L//tJ:'5(c. r 
i'^^^x.-^i 0 6(c»+i.tfv=-^ 1 6 2*!jB^$nr 
fcD. ©am 1 2 i+-t.e7=-^ 1 6 2i*^ ^tK:-Y> 
ip^^^i&mri,, -tfx^- V 1 1 Qom^kt. m^^> 

T/hsi^ciAssf^LiJ, m«, sa?Li i2©ai§ 

t.^. MM^i I 2«. •=ej;'i-;i'^i o 0 ©cfi/C^tttcjEf 

bxmif3:mmpi<Dmi(x3bi>. aaiai 1 2 

©®»». Ti'^'^.x-^? 1 0 6©=^=i'e-7--< 1 8 2© 
MPffiai J; 0 fe:;^^ Sa?L 1 1 2 ©Br®©^i»tt. 

J:l^. -tJ^^ux-^bi^l oott. Sjl?Ll 1 2*5^^1© 

$n-5>. '('>i^:*SMS$n. Ti'g=-a.x-3f 1 0 6^2 
©-Y>4'*Si&< iliSi. Ti'5=-3.x-^ 1 0 6©^^JI| 

[ 0 2 7 2 ] 0 2 8 tt. -}l^0M(0^mMi 

nk-rmmmx$>^, *^0^.©^sj^-ji'#4oo 

W, ?g«^aX#a54 0 1 (CEIit|g4^g|54 0 5i)m 

m^nxi>^, m^^m.'miiiA o i ^M^^issft 

^©iE:?7JT^±©S#4 0 2 i. S-&4 0 2±©Rttt)?© 
nttg|54 0 3i. ^WL-ri^S. MtC. )I«»g^^ 
4 0 5 W. RmR 0 3±Cc:l£:r 6n)t«i^M«4 0 6 
*s<fcOTgSP4 1 3*^tf. «j!KBi^4 0 6 ©ffljstcs^i^r 
<E.nfcfag|54 1 3{Ct*, T^5=-:xX-iJ 1 0 6*51^^ 
im&^tiXl^?,. ^c4e. ^*^P»4 0 6 ©5fe}ra(*if^ 

iT.fai'^mm-r?>micmisb^t<rj:-oxii^. 

[0 27 3] 029 a. m2 8!,C^Lfc^V^-~}lW4r 
OOO^mm^mx^^. 02 6tc^L/A:^i^*";K* 

1 0 0 iPI^K. *s;'a-Jl/**:4 0 0 W. 
g|54 0 1 *iif>'BE««g$im4 0 5 *$ty. 
ffiimi54 0 1 itm^4 0 2^J:lfmm4 O 3*«L.. 

iE«^ii«=aJ4 0 5 itmmsm4 o a *j j:myigP4 i 

3$-Wr5. Ti'g^^LX-^? 1 0 6{i, ^'•u-h4 10 
«:g?-^3n-C|!ag|J4 1 3K:@jE$ti-5. *5^:x-Jl'ft:4 
00». y-FC'-/-i'4 0 4aSi>*4 0 4b. ri'?^* 

X- if 10 6. ^^UA4 0 8 ^setcwrs. 
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[0274] rj:^, ^^mm-cit. yu-h4ioit 
*) . mm^4 o e ic^itt^ntcmn^A: i 

C^*404bv Ti'g^^^x-ir 1 0 6. 7^Jl/A408. 
ROfr/L'- h4 1 Ott, 3S-^4 0 2K:^tUt:«jBiPllii 

ur^iKL'TfeMi^ ri'?^^^-^ 1 0 6, 

4 0 8S.Df7-b-h4 1 0{J. 5SPSI54 1 4(Dc|3-C^43i 
•3ranilB4 1 4<DW-miCl^bXi&m.':^[^icMZ^?>ip'CM 

1 0 6 > ^ JUA 4 0 8 IRZJ'y'iy- h 4 1 0 CDI^I'C^ 10 

i8PSiJ4 1 4(Dm£tp'iM±icmm.^nx:\.^^, 

[0275] :fu- V 4 1 0©it>-Cx{cS:lt6tlfciJii?L 

4 120MWi> Ti75^;xX-$ 1 0 ecD^^-t-h'-f 1 
6 2©MP©fflai<t:D^>;^#<Jg^3ti-Cl,»a„ r*'?^ 
^x-^r 1 Oeo+i-fcr^^ 1 6 2iS3l?L4 1 2i 
tt> mc^l^t>mM^^mt^. yu- h4 1 0<DJPS 
®®?L4 1 2CDStc:|:h-lr/^S< > f!|^«®®?L4 

1 2 ©a© 3 ■^(o 1 JSiT® A# 3 ic^-r ^ctDm^ 

l>^>. itafL4 1 2tt. •=e5^*-;l/#4 0 0 ©cj>'i>il[{c 

?:*L.t:St?*^«(STKP3©?ett-C*€.. «M7L4 1 2©»r 20 

i^-C*or«>J:li. ^t?»-^U#4 0 SjI7L4 1 

2 1 ©rtspfciHs s tis J; ^ {c. ©jespK 

i^(c3^UfS<t^«:SSli^«:Kgsn-S©-e. «^4 0 
2©iifS=&^^-rr4'9^*i-* 1 0 6*s^lF*3(CS! 

[ 0 2 7 6 ] la 3 0 tt. -tS^ ";H*©|ifCffeO^J^ 

SS^^-To 132 6fCmO/c-ti?ox-;U#l 0 0 i|sl# 30 

^3 0 (A)7!j^S3 0 (C) ©-t^^^-Jl-^S 0 
0». m-^bO 2*jJ:C)fRttgP5 0 3 %*-r-5?S^S 
K-f=tg|J5 0 1 ^Sr^. ^i>^-Mtb 0 0 ». >/ 

-F7'ri'504aaE>'5 04b, ri'5'^x-i?10 

6, 7^;uA5 0 8. Re>':7V-h5 1 o*§eK:*-r 
^. m^wmuh 0 1 tc^an-5»^ 5 o 2 «. >; 

- 0 4 aSC^S 0 4 b*JK§-C#-5J:^iCC£p 

'C^astcgapses 1 47&3j^fi£sn, ri'5=-j;x-5f i o 

6. 7^^I/A5 0 8, S.D'T'U-hS 1 0€rit!?^-C#S 
j:9(ciaps|J5 1 4©^Htctag|55 1 3mm^^^. 40 
Ti'5^*X":Jf 1 0 6tt. 7"U- h5 1 0^/hL/T. EE 

^^iipspsosfca^sns. «eo-r. y-K^-r 

-V'5 0 4a:RC>'5 0 4b, Ti'^^X-rJr 1 0 6 . 7^ 
;l/A 5 0 8 F 5 1 0 ?g<!t:^SK[#g|55 0 

[0277] 2(c||]St0^©-=ei;:x-;K*5 0 OK. ¥B 

IfijCCMJs&J&rRltgps 0 3*5J^^$4a-Cti.5. RttSUS 0 

3©±®©±T:&lSlK^{CKW6nfclHSB55 1 3± 

K. Ti'9^3.x-4f 1 0 6*S|gggnri»^>. 50 
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[027 8] f itcfofe. ^t^^x-jU^S 0 0©5teiBttM 
^Lr*iD, ^©ffiMM«:ri'5^3.x-4i l O 6*s*g« 

snrc^S. c©fcsb, ^i^^-;K*5 0 0*3g^i© 

;sapxttfiij^«c^$n5i. r^-^^^x-^? i 0 6;^j 
i?s 1 ©±T:^K:*M/rffl$4-r s J: 5 fciEas tis. 

-tt?c.-;l'#5 0 0 ©5fe^©^®l4ftK«. 

^r. laisso* 3&>66 0' ©pai-rsci^s^Sb 

[0 2 7 9 ] €r2;>;x-JU#:5 0 OK, Ti'9=-jtX-^? 1 
0 6 /!)S§^ 1 f^tclBg^nSJ: 5 {c#S 1 ©SSPXttffJ 
SBJc^;^ tiS. -ts^^-^Uf^S 0 0 ijmm 1 ©fiJgeK: 
il«Sti5«l^«CK, Ti'9^*x-if 1 0 6*!, 
-o-D. ^^l©±fflij, T«J, XK«ffJJ*l^fJ< i^tc^S 

licmometis, — :^f. *t>a-jn*5 0o*i, ^ 
siogepfct^stiSJfi^tctt, ri'^^x-dfio 

6*3, ^^l©-i'>i'«i^Pj)|iI*l^< J:5 

[0 28 0]ia3Ui, 132 6(C^L/fc*iJa-;l^l 
0 0 1 #©. > i'^S®JSSKfi^ 

©Kffi0-c*€>. •tJ^'^-Jbf^l OOtt, ^Sl©ffliM 
*«a-r S J; 5 K:i^«§tirt^S. ^ i ©ffliJSi^i? 
oL-JPfl: 1 0 0 <!:©^W{C«, O y >y 3 8 5 imiff 
6tl, -^es^^-^l-iif:! 0 0 i^^l t©?g^^«o-Ct,» 

■5, c©j;^>«:o'; >y-c^'-;L':?iiffl*-5fc4&(c, ^j;? 
:*-;H* 1 0 0 K, 13 2 6 X-m.^ Ltcj: 5 Upii^U^m 

[0 28 1 ] ^t^* 1 0 0 (D^mmm 1 ©1*135 

icnxsmct-c. 7"u-n 1 o©aa7Li 1 2^ 

/l-Ur, ^Sm©-/>d?*!Ti/5i^*x-dH 0 6ig| 
MfS, Ti'^^^j.x-^f 1 0 6©Jit!jgR©JlH*s?K^?i> 
m^^Ti^KO; T5'?-:=uX-5f 1 0 6©^SIiSi)©it 
fg^^*sS&5©-C. *5?»-Jl^l 0 os^mti-r-Y 

[0 2 8 2] $fc, ^ty^-Jl^l 0 0{CRgP)-r. 0 2 
8(C^L.fc*j;'^-Jl/#:4 0 0. S3 0 {C^L-fc-tJ^* 
-Jl'**:5 0 0, 5e.{c«i^-SS3 2 3aDt|g3 3«C^-r 
^i;^-;H*7 0 0 A, 7 00B, 7 5 OA, RZJ^l 5 
OB, Siyf, K«3t»6 0 0*^UC^«fU 

r, -/>i'©:^SIS|;£^tllL.T4>J:l,>, 

[ 0 2 8 3 ] H 3 2 K, - Jbft 10 0 ©jSKlflii© 

*5t?e^*^-r. 133 2 (A) ©^i>:x-;t.ft7 5 0 A 
W, Ti'g^^x-dr 10 6b iS'^SPS 6 0 ttrWf 

*y^";n$7 5 0Att, ^otmnfi^Komm 

©rtMiBS-#i^w:5J:^i{c, Jc^llf^nri^ 
■5. Ti'S^cxX-^? 1 0 6 btt, US® 1 6 0, ±^m 
@1 6 4, TSUmSl 6 6 , RZfWSmi 7 6*^tr. 
tiS&^l 7 6©±MKTSP^ 1 6 6:e)%JsR^tiri,^ 
5. TgPSiSl 6 6©±ffi{CWjE®a 1 6 0*5^J^3 

n. Emm 1 6 o©±M(c±«iisffi 1 6 4 *s?^^$nr 

t,>5. Ufc3&i-c.r. JE««16 0«. J:«|J»®16 4S 
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crrsp^® 1 6 6 tc ct o r ±T*^ n j: ^ K.mm 
mmi 6 6 {I. ffiM«^?:?fj^-r2.. bes^^wjsw 

1 7 6±K:j^^$tlTt,i-5, EES»-?SO*JiSiFK 1 7 6 

•c$i^. ^ 1 (omMiciitMmns s 5 /&i^i:te>tiTi,> 

^. Lfc*s-Q-r> '^>i'«^l©J5a?L3 8 5*/i-U 
-C. 1 7 6 <bS^ftl!t-5. 

[0284] Aicm 3 2 (A) {C^Ufc-=eS^ jl-^HJ:? 

1 6 6 », Hsjg 1 6 0 dcmmmn^BMiri* t 
^^K, msm 1 6 o*s«iffl-rs^fBja?g?s»©<i-^*s^ 

^fc{E5^-r-2>. mm i e o », ±gi5s® i e Am^ 

TSBSS 1 6 6 fc J; o -Cfej*$ n)tjg«)«^tc J; D#fei8 

1 6 0W3?saM*?r#6*-r5„ -eL-r. 3s»em:tJiSJf5© 

[0 28 5] *e^a-JUft:7 5 0A«. Ti'g=-:xX-5» 
10 6b <Djltt§B©0ESm^!li «SS*©M. ^Cfe 20 
B3 2 (A) iC^-rJ:5tC, iga(|«l 7 60**s, 

S3 2 (A) ©*j;^*-;uf*7 5 OA-ett. 02 6*^6 
H3 OKn^l/fcy- Fy-C-t' ( 1 04 a. 104 b. 4 
0 4 a, 4 0 4b. 5 0 4 aRi>'5 0 4 b ) ©SSO* 

X^3&5ffl3R-fb2tlS. S«C. *S^*-;H*7 5 0 A©^ 

3^1 0 6 b{*S-&gP3 6 0{C<fc»3^§nT:i,>4©-C. 
Ti'9^^x-$1 06b?:?|-g|Ji©SM*»P,^-C* 30 
5. 

[0 28 6] 032 (B) *e>j.-;l'*©HK;ffe© 
^fe?15^-.*^-r. 113 2 (B) ©*>'^"Mi:7 5 0 B 
tt. Ti'g^^x-iJfl 06biS^li36 0i«:Wr 

•t5;':*-JK*7 5 OBtt. -e©«rM!&i^Sl (DfflM 
©l^ffi<bBSH*i&5J:9tc. iPSl{cSI«Stirt,» 

Ti'^z.-x.-'H I 0 6 bit. mmmi b o, ±g|5« 
mi 64. Tsusffii 6 6. acxfflajiffii 7 e^^tp. 
mm 1 7 6 <D±micr^mm 1 e e *gi^fig3tit:i» 

So TgP^S 1 6 6 ©±S{C»BESg 1 6 0 *3?fJ^$ 40 
n. BE^B 1 6 0©±ffi«:±g|5«S 1 6 4 Ai?^fi£3n-C 

t,is. bftufi-ox. mmmiBOit. ±ajs®i6 4jt 

CTFipas®! 6 6{CJ:-cT±TA^6il5Sn5J:^{C0^ 

snrii^. Kmm i e o , igps® i e 4 . strrsiJ 
«® 1 6 6tt. sMm^=S:mm-r?>. s.mm^itm>u 

§Si©iiJISk;w»itgp3 8 o*J|S:W6n-ci:> 
5. *s;'*";l'*^7 5 OBtt. Ti'^^^x-^? 1 0 6 b 
©liS&«P©ffSlS^il!iii»^©iB. -r^ct)*. 1113 2 50 
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(B) K^-rJ;^^:. mmin Q<D^ifi. ■Oi'^m 
1 ©»^3 8 0 iSSt^S J: 5 {c^S 1 tc^Sn 
L/ftiAl-^r. Ti'f^^x-irl 0 6b©«tllgPtt. 

PIMSP3 8 0 t^^icm^m^-r^, 

10 287] lXicmS2 (B) tC^bfc*S^3.-^l/f*:7 
5 0 B©3ftmc-ot,^rgiBjt-So ±g|5^16 4S:afT 

mmm 1 6 6 tt. E^s 1 6 0 tc8gtii<f -^^esf €. i 
$gB«:fE«-rs. EEsa 1 6 0 tt, ±mm i e 4Siyf 

TSPmflg 1 6 6 tc J: -c Xi^^tifcMmmmcJ: ijm^ 

0 6 h<ommmt. mm^3 s o tMm^mmt^. 

n&MS 8 0©@^ 1 ©F*3MiiJ». ■<>i>Lim.t^<D 
t?. re'^^^x-dJ 1 0 6 b*s»liSP3 8 Oi^tCC^S 
ffiiarsi^. c:©^S!i«l©^tffiJSj!mROfJS*iB. ^ 

1 6 o»iie@«:^j?r#ii-r5. ^i>x. mMm)]m^<D 
iittMs* * > h L. . -e <on<o^mm^mmt « 

[0 28 8] 03 2 (B) ©■ts;'»-Jl/ft7 5 0 BT 
{*. H2 e^i^HS 0(C:g^L/fcy" (1 04 

a, 104b. 404a. 404b. 5 0 4 aSO'5 0 
4b) ©Sffi©*^^";H*'N©JastijA^3&i::T^^i^c 

-;l'^7 5 0 B©3^^';ifW' i^JU^sW^iifeS. mfc 

MtC. rr??^^X-5r 1 0 6 b{aSi&gIJ3 6 OKif^fig 
SI3nrtiS©-e, ri'f^jux-^f l O 6 bSrii-gpi© 

[0 2 8 9 ] 03 3 (A) W, ^i'^-;H2f:7 0 0 

3 3 (A> ©iS^. gX{^jtft©loiOT*P*-;l' 
f*7 0 0B?rffiffl-r-5. ■=&s;:z.-;l'^7 0 0Btt. ■€•© 

^i*^BX#sp 3 6 0 1 (Dnmcmm-r?> j: ^ k 

ur. SSltc^sti-cti-s. h3 5 0K: 

«jl?L3 7 0>e)SJ^^S*l. 1fii?L3 7 0iTi^3^j.x- 
^?1 06 b©^SbS|JiAiBb-ri,iS„ M«c. ^i^^-^U 
f*7 0 0 B©JSiStC?L3 8 2*i3^fiS§n. BE1^fii^« 
aJ3 6 3*iJ|5^§ti-ri>-S. ri'g^ax-^f 1 0 6b 
tt. ?L3 8 2^^<- j;^{CLTi3«i3*i.5. 

[0 29 0] L/fcj&i-^r, -<'>i't*. EcMmm&mw&3 

6 3 ©?L3 8 2SL£>'m#7"b- 1-35 0 ©«3l?L3 7 0 
*^bT. «II!r«?l 7 6 i^Jljt-rS. EE«^{^J»gP3 

6 3©?L3 8 ZRim-H-:^^^- h 3 5 0©»jl?L3 7 0 

iTi'?^x-ifl 0 6biW. at#::^U-h3 5 0R 

lim#g|53 6 0 1 <!:©«^gpt£:«, i^- ij 

ii3 7 2J!USW6tl-C«,>€.. J^- V>*<«jt3 7 2tt, 
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OV>ifiC^iOmm$nxi,j:lK 133 3 (A) ©*i^ 
*-;K*7 0 0 Bigs 1 i»SI|#^abS*S. 03 3 

(B) icrjk-rJz^ic. *iJ^-;u»7 0 0 BOlIi^g 

[0 29 1 ]S33 (A) ©-ti^a-M*? 0 0 B-C 

14, S2 e^-ena otc^L/t'j-Ky-Yi'C^i^^- 
SSJg^fcSnS. Hic. -ty^-;M*7 0 0 B(D3£^/&SpJ 
[0 29 2] >r>^:t7"h';-;;i^*5Stl-5I^K:, 'f>i' 10 

^x-5r 1 0 6 b{C^StL--C> T^^^^i-d? 10 6b 
0 0 B©^^*S^lX#gP3 6 0 1 <DF^a5«C??tH b 

[0 29 3] S3 3 (A) ©W-Ctt. mbmi 7 

6 h 3 5 0 (D—^m^-^^. 1 > 20 

i SEMT ^. J: ^ ic^S 1 S n -5. 
[02943I1I33 (B) Ti'^^^Ji-* 1 0 6 b 

©ifS^^^f. 133 3 (B) ©WCJ:S-Y>4'*- h 
'J ^-i^rti. «SlgPM3 6 1*5, 1 0 6 

-C. ^KgmS 6 1 tri'^^x.-it 10 6b itt^i^ 

gfHit3 6 1«. 3^AX-5r 1 06 b*:2.-if-©^ 

$f 1 0 6 b OmmVzn^lyX. #S l ©ffliM{C?L3 8 0 

[029 5] Ti'5^»x-^f 1 0 6bW, EE«B 1 6 
0, ±gU«Sl64, TS|5«@166> J1«I«176R 
f- 3 5 0 <£^^■C^,>S„ m#:7'U— f- 3 5 
0©±1B(ciSI6Sl 7 6*s?^g4Sti. ^S&K 1 7 6©± 
miCTU^mi 6 6*iifJ)i£$nrUS. ■?-b-C. TSPS 
©16 6 ©±®CCS«B 1 6 0 *s?gfig$ti> SMM 1 6 
0©±®(C±ffl5«Sl 6 4*s?gfiSSnTtiS. LfcjSio 
r. JESB 1 6 0©ig§15{*, ±gPS® 1 6 4©^^S|! 40 

cfc 5 (CffJfiSSnTt^-S*. SMM 16 0. ±SI5m 1 6 4 

». BE^^^^ffM-r?.. ffmf^^^»»ift«i 7 6±{c 

-^t7*b- F 3 5 OCCtt, SS7L3 7 0 *5^tt ^txri^. 

7V-h3 50©Sa?L3 7 0*/M.r. SiS!)«17 6 
ig^fl!lrr.5. ggl®jFL3 8 OSom#>^U- h 3 5 0 50 
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©S:ji?L3 7 0«. ^iC'i^i'^^^im.t^, */c. 
03 3 (B)©t^mi. Ti'^^x.-ixl OQhit, U 

m^ms 6 i>icj:f)n^t<Dmm->(^mm$Hxi>^, 

[0 2 9 6] (SS. 03 3 (A) *JJ;0' (B) ©PilKfcW 
^Tff'^x-a' 1 0 6 bS?m#:/U- f 3 5 0«. 

0 1 ©»« 1 7 8 ^rWrSTi^g^^x-^r 1 0 6 -Cffiit 

[0 29 7] 03 3 (OK. T i'^^^x-in 0 6 b 
03 3 ( c ) ©M-rtt. m#«3Sf2^© 1 L/T*-Jl' 

K^jt^e 0 0 ^^-rs, ■=e-ji' F^^^e o ok, 

ri'5^»x-:Jr I 0 6 b i*-;!/ Kg|J3 6 4 i^^f 
6. Ti'g^^x-^ 1 0 6 b KgPS 6 4<i:tt. 

-mc^Ji^Snri-^S, ■t-;l'KSI53 6 4K, i>'y=i> 
«Si^©WMtt©WiN-«c J: -oXimt: ici^. ^-iX^ FSP 
3 6 4ttv T4'5=^aX-* 1 0 6 bfflJ*>6iSCJf-5 2*© 
J£^*-r€.J:5«:?i5^5tiTl,»5. ^r-;!/ Kgi53 6 4© 
JSgpa. F*9g|5«: y"K'7>fir'362 4 -t-ib K 

^3 6 4 tt. *-JU FSPa 6 4 1 h^WmvM'M. 
■r-Sfci*^, h-g|53 6 4©2*©J£©S*s^lg 1 

©i^ffiJ-C^SSKKJ^^Stl-rt,*^. FSC3 6 4 

». Ti'^^x-^r 1 06 b*S?^l©F*Jgp{C|^ffiT4 

1 0 6 b ©JgttSISds^ m©-/ > i' k.m^kth. ^ 
-;l'FS153 6 4K:J:oT. Tii'g^^ax-^? 1 0 6 b©± 
g|5«® 1 6 4. mm 16 0, JiCFFSPSffil 6 63&5. 

> i ©igM* e «M s ti-r 5 „ 

[0 29 8] 03 3 (C) ©-t-^UF^^e 0 Ott. 
^-Jl'FgP3 6 4i^l <!;©ratC->-'; >y»ji3 7 

2*i£;^i U!Sl^-C. '^>i'353@Sl*>6jlin{C<(,^ 

§11 1 ©^BPAie.^-ji' F^«iS«:6 0 o*s?;iaL/ 
Jjci,^^filr'*-5©t?, Ti'g^^x-^ 1 0 6 b*^^g|^^: 

©«ftfc&^6«®-r.5Ci*!r*-5. Sfc^-^t-F^^ 
8 0 0», ^r-;l/F§l53 6 4ASS^l©F«1l^{c§l|{±SUr 
tr»^©-C, ^l©±ffi-?>ffl!lM*'6Stirlffc-l'>i'K: 
J;*). Ti'^ax-5f l0 6b*smf«!|-r5Ci*Sfjc 

[0 29 9]^cfe, ±iB©#*s;>*-^n*(*, ii-rn*> 
1 -^©T 5=- a X- J: 5 tir 

20©T4'5^^x-5f:&W-r^^fiS;fcBJtg-C*5, C© 
iS^©W^. 03 4tc^^. AVZmt ii'bfs.^V 
»-;u#4 0 0 o^fflt-inti. 03 5 (c^-r J;^i{c, 0 

1 osiyf0 1 1 *ffli>r±a5L/fcBffS?CTLL'>.©ffi® 

2o©Ti'g^*x-5f ^gij^tc^w s JiS^ t Jtl5 , 

iia©/hMfc*s@tiSfl6. i9aSttiK55»|aJ±-rSil>57F!l 

[0300] fe{±, =^=1- y •ys^sio''^^ + ytc^«s 
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tSm<D. ^ ^ -rfm^iWj'-C'^ 1' >; 5> i^Cc > 

-a? 1 0 e^fe^^urfcctt,:., sfc, lasi'^ f i > 
[030 1] iS*}. ia.fl^affjfflia52 00 0. 200 

4. 20 0 6, -e*lP,O#S3R3&C/*8S«ia840c 

[0 30 2] $6iC. ffiao&^^Ai. =i>f^-5JS^ 

ft2 0 2 W©«flei»f^-C*S. 

[0 30 3 ] C Ct?. iBiaii#:2 0 1. 2 0 2 itt. V 

[0 3 0 4] tj:^. mit^<DmtOXit. -^^d'CDflfetC. 
[0305] ftfc, JW±or>^Jfe<D?^,^K:4Bl>r, mm 

■C. S3 6«M04O*fflt^r|J|BJ-r-5. 
[0306]S36tt. :/5 5>i'-f>i'fl|(0-04':i&- 

h i; yiyco—mnmmcDimm-c^^. -{i^^^itm 

rS>m^:^it5 0 0 1 g3»^©-Y>i'^m(C 
S-^f-&'f>:f#^n5 0 0 2*5SW6tl-rt,»^. 
*#:5 0 0 1 ©JSSffiS 0 0 1 aaf^ffliJffiKtt. m« 
01 tC^-rJ:'5^CT5'9^3.x-^ 1 0 Ka?L5 0 

0 1 c^fyLXf^M<D'<>^amm-c^:^j:'?iicmM» 

[0307] ^>i'K*>-«Sm«Sn-^< UfcKPtoS 

"df 1 0 6 i«fefi^-5«*^*J-f >f ^i^Mft'^igEE-r 
■5J:'5K. Ti'g^ax-iJ 1 0 et*. W^i'fitJ&PSO 

0 2 j:K) h^±yf<D{<Lmcni-f^tixi>^, js 

i|i&P 5 0 0 2 iCIit. ^■<v=^>5 0 0 4RZf^ii^5 0 0 6 

>5oo4itsim^f F5 0 3 1 «:aa'r5-/>i'«fe^ 
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i+5 0 3 2 i?K«-(C^^^-rS. ^i*5 0 0 6 tt. 5 

0 0 5 (c J: ■^r-'-J y =1^ :^ 5 0 0 4 K^f t-r 4a 

[0 30 9] -i^-^mms 0 3 2iisnX^tm^. # 
1*5 0 0 6 > i'ffimB 0 3 2 {cwsnr > 

i'^SS^gaj^L/. §l|2f:*5 0 0 mcD-i'>4'*W>i' 
«^&P5 0 0 2 4Bcfcf>'-Y>i?#^^t|-5 0 3 2^/Myrffi 
l*-^ K 5 0 3 1 

[ 0 3 1 0 ] 0 3 7 fcn^ J: 5 {c, ffi^ffl»5CD«i:;^|$i{c 

SE^StllIS6!&+ + '^r y 5 0 3 0 AS, If > j:::- 
h 5 0 3 3 ^m-CCi-r. §&m^ y K 5 0 3 1 *s-y-:7'3f 

jr- •> h 5 0 3 3 ©TffiJc^w^nrus. 

-f>i'«m5 0 3 2«1?-:7'df>i73.-s, h5 0 3 3© 
ifg:$:<*5 0 0 1 ©±g|5M<D±K:«, -/•>i':*7- h U », 
0 0 7*iiS*SnTt,»S, 

[0 3 1 1 ] 03 8 (A) *J<J:O*03 8 (B) «. -en 

^n. jistir!tc(,»*mB i*jj:cm^tt®tmB2«: 

[0 3 1 2 ] 03 8 (A) *}J;D''I1I3 8 (B) fC^-TJ: 

^(c. mt-L-^mm^xtj:i,>unB i tm!>ALX{.^zm 
mmnx!h?>umB 2 tmkvxi^?>m(DmmA0 2tc 

ccfct^rtt. ia^gi5fcs*-r^?ig»L®«M^««5j3 OK 
[0313] umsw^mmmicri^ctic 

[0 3 1 4] 113 9 (A) ti, 03 6©r^'9^^x-d^ 

1 0 6©acm^=&fij;AtyfcEi-r*s. 039 (b) 
^j^gp^Wb^Si^it^^JrhtSSiig-rs/cab©. 03 

9 (A) tmmomx'^i,, 

[O3i5]039 (B) com-^mt. mmmi>i^i-f^ 
nx\,>f3:i^. Ur>x, ri'^^^x-ir 1 0 6©jga{c^ 
> :fymM iz^(,c^> i'^mmm.M 1 7 e a icmmmic 

•3. ri'^3LX-5r 1 0 6W. -Y>i'3^M»,'{C 
[0 3 16] crncMLX. mVsUl 1 Q(D^ib'pr£<. 

ti>^>i' 6mkr^mtim 1 7 e a ffimmsaic^i 

ns^. Ti'^^x-in 0 6©^a(c-^>5'35SJS?l» 
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[0 3 17] Sfc, m^\ytcA-^i>ifi. -^^-iiti-hV 
y t^rti^KDSSMK cfc ^ r . MStt^^ 17 6a (CSg^T 

mi 7 6 a©^M{£:^<^S-rS©*T?*S. Se-oT. 10 

[0318] ^cfc« {iWlM^l 7 6 a©JiIi2{C-^l,»r 

1 6 2©|^jWMl 6 1 a4c-:3l^-c4>iS?£SP<!:T5C<h*s 
3 6{C, ^ll*«tl©|^fl[9{cfflr«aifiil 
7 8©«M1 7 8a^iK?tgl5 (iK-f>i'g|5) iUrfeJ: 20 
t,^. Sfc. Ti?3^:xx-3f 1 0 6;rclt-C^t< . ifS** 
5 0 0 1 ©miI?L5 0 0 1 c^^*^5 0 0 1 OrtM 

®5 00 1 d^li^gpt-rscifcsy^ut,:*, Ce^ct^ 

SSS&MJil 7 6 aCOjaS^iPMPi L/cJi^. 
■rf^^bfc-f>i'*i+i'b-f-^ 1 6 2-?'»jiP5 0 0 1 

[ 0 3 1 9 ] s ^(c. =^ + tTT^ ^ 1 6 zm^fckmrn^i 

znt-fcktMrnilb 0 0 1 crticA0:lt,^it,O3^||:*i 30 

"J ■:'i;'fcie<i§n/cTi'9^^x-$ i o 
[0320}®39 (A) {c^-r»^{c*ji,>r«> > 

i- t^f=- I 6 2 $/cW«ji?L 5 0 0 1 c n^mff-h 
^cUi^fC. ^^i-f-r-r 16 Zmmm^lb OOlcifi 

ta!ft$nri»-s. L^-t, 1 6 2*fci*jtffl 

?L5 00 1 cl*lJE:'i'>ri7;&affie^)Kg|?¥5#SJ;^ic+ 
i-t'f^-^ 1 6 2*fctt»3i?L5 0 0 1 c^m^hni^^ 
mti, ++1:^5"^ 1 e2i;fcwsai?L5oo I c 
^^im^^tf^t^ic. f7"-f 1 6 2*/c»sji 
315 0 0 1 c{c{'^ffl-rs^jitm;^^&f'jffl-r-sc 

r. =*^i'tff=--f 1 62*;'fc»Sjl?L5 00 1 cF«3(c-Y> 
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[0321]+i'hrT--/162 *fcttMa?L5 0 0 1 c 
(c > ^a:®«j{cj|?? $ # ^ J: 5 fc L- 

*Sig3i-:>fc£l/-C«>> W>i/*S=*^-i'fc;'?'^ 1 6 2S/£itt 
Jlffi?L5 0 0 1 c|*3K:^UTl,=.5ft:*. M^rWfC-TV 

fiS^ir ifg^^x-^ioe <Dmmmmcim-r^ c t 

[0 322] Sfc, tfT^Y 1 62afc»«a?L5 0 
<. CCDIHfitJ;*)*^^-?-^ 1 6 2*fc»Jtii?L5 0 0 

e-r 1 6 2 s/c{iM:ii7L5 0 0 1 c<Dmmcm.m^'n 

[0323] CCDjr^iJSJS-^. +i'l^7-.^F*3CD'('>i'AS 
£*tJ»r-rSC<!:*St?*S. Sfc. + tf^ ^ F^CD > 

< ^ i c 5 k: 1- y tXDmntj: i'r w^h' > 

[0 3 2 4] ^P>tj:?,mmi:LX. Ti'^-^x-* 1 
0 6. ^^mtBOO l*5j;O'-r>^'«J&n5 0 0 2^ 

[0325] -f^i'^-hy-y i?f^g?<D^»=&i^i?ttk: 

■c. > :*7- h y s> J^rt*^#(cgt^-r C i *5-c§^ 

[0326] C(DW\^(Om^WL\t., ^m^WB 0 0 1 

CDF^Ii^Ti'5^^x-5f 1 0 6K:>!t-r-s*g?De3&sm^-® 
i'5f;-h y -yt?i^{c3*i#tr(,^s»^. -^^i'/y-hy 
-rsciAiSf^uu. m^w.(Dmm\t. hy 

[0327] > d7 *- h y i- s;>F*3©i*iffi-^ 

Ti'g^^x-^ 1 0 Otc^sfb-C-f >i7j:f]ffil,»^®tt?r 

1 0 6ij:f)ii[^i^^(,^ se-^r, 'f>i'*-hy 
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[0 32 8] Sfc, A->^ti-- V y 5'i?l^'NS^JK-r-5 
^iftil^Tfe, ^2t:<$5 0 0 1 (^K:^^!^*7gs6'SC: 

[0 32 9] ^h^. ri?5^^X-$ 1 0 6^iM?Stt«: 
•rSCiKi-or, -Y>i'^SS*{*5 0 0 1 l^tcS^ 

50 0 lF*9^c|^^lyfc^'>^'Af-^ i'i5=ir-i'>i'j;' 

6 > *ifi r> T*ltH-r S C <!: 3&ift|t,i. 
[0 3 3 0 ] MKliOjraJC, -r>i'^7-h ij ^i^F'iCDW 
>i'*smSStl}fc<!:*{C. +1-1::^^ 1 6 2 
?L5 00 1 crtK-Oi-^glffS-a-^i^KSi^SIS^JfJ 

tr-T^-/ 16 2CDf*3fl|iJffil 6 1 si^m-^>i>^liCb. 

ti-S>. C©ii^, ^^-fr t-T^-f 1 6 2|*iK:'f>5'AiA'3^ 20 
t<. e^+b'T-^ 1 6 2F*3(C-r>i'30WcSn 

*x-^! 1 0 6©^2tc-f >i?*s^tet!>Ji-^t?S>-:jT^6>. 

□5 00 1 c*^e:ti*i<'Pffl-rs:^*Si-rscifc 
JcoT. =i^i-tf-f-f 1 6 2rt/cifr-fj<. maps 0 0 

[033 1 ] St,{C, mi*, '^^yff^ 1 6 2|*3(C'< 
>i'*^#Si±S/cist)«:, ++^7=-^ 1 6 2rt?r|g-f > 30 
i'ttfCL.o-:?, I 6 2©jl2©«^Ml 7 

8 a >i'14te cfci>, 

[033 2] WMt. ?K{*^^U:iRS$nf#^e^cD 
?S{*i:<DJ«tt*ms*b, WTktt, ^tttt. SItt 

14. iibjctt. ittttt. mm.MSi. mmm.. imim. 
icnr^mitommmte otteii:T*o . i s om^ 
[0 33 3] saiL5oo 1 cn<ic-<>i7^mm 

SifSfcd&tC, =f-t-b-7=-^ 1 8 2rt. S1gSmi78a 40 

fejco'sa^Ls 0 0 1 c©i*iit*^-f ^e^efefcuoo, 

ea?L5 0 0 1 cCD^2©rtlBiJti5 0 0 1 d.^U-Of 
[0334]^^-i'l:r-7"-*162 * /cttRilTLB 0 0 1c 

?L5 00 1 cCDS2%i»-f ^i^ttJC-rSCitCi-^T. 

+ 1- b'T- 1 6 2Sfc»KafL5 0 0 1 cl^tclStJlKW' 

[0 33 5] +1-^^^ 1 6 21^ (C®#@Srt©?S#:*s 50 
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■5. 

[0 336] rt>^z^3:.-^a:>m^m^<DmK)m-iiM. 

^'9^*x-3?3&J?S'(*©*#i*!^ttlL'-C(,^.5Ji^{C«. r 
3^ ^ X- *©|^M«8Jc{*if b /t^#5&s?|g#©W^te© 

[03 3 7] ^ct?. jMK. ^cicm.f^ifim»-ri>^ 

i«tttCL.. ailifi<JK:+-frb'r-^F«3«:^1$?:g|??3i±^ 

cilcjto-c. ri'g^ax-d?©^ttf¥*w?a«:i»<'c 

[0 33 8] C©1S^. -Y>i7*i?gSfsnr'f>i'©?K 
®:SiTi'5^^x-5! 1 0 e^MjgL-fcf^r^or. Ti' 

g^ax-^t 1 0 eo^^ + trf^v i B2cc^#^i^©^ 
t)^. +f b7=-^ 1 6 2©«S«:jg^*3Si<. c:©^ffi 
mmt^, =^^1-^5"^ 1 6 2©Jli2«cSS1**iW«3. C© 

[ 0 3 3 9 ] t?!i^{f . n^^^^^i-moe^mi^m 

rt©-^f*:^Bg|l<fcfJii>^Ct»©X\ Td79=-^x-^il 

oett-Y>i'Mt^^«i^-r*. ?s*mW3©?Rffi*iri' 

5^ax-^r 1 0 e©i^«&gJ:i3±{c*,^*g-^{Ctt. 
i'tf7=--f l^©?tj*7!iiiBffiJ:«3^t,i©-C. ri'g^jxx-^f 
1 0 6»-Y>i'W'5*«l*D-r.S, C©j:^{C|iHii=&^ 
•r-sciwiior. +i'b'T--<i*i©-i'>^As^Mlxt:^' 

/ci c 5«:=^' 1- y 5^c!:^n>a i'-cB^-Y > i'3«>s+ f 
tc^^«bT%i5fii=fcM;t*c(,»©-C. -^^fMOim 

[0340]iSS. Ti'9='::ix-^r 1 0 6©U'<;l/*-/> 

*'©?SH*iji3tufc^, + 1- b-7^ ^ 1 6 2 ^mm^^t V 
it. ^'i-K'T^^ 1 6 2rttc^bri»s-r>i'©a*sga 

ffii)5c*3^S. =¥f fcf'?--f 1 6 2*jJ:iy«S?L5 0 0 1 
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c *Si?SSPi L.T4^ -f t^T- 1 6 2 *J j:D^S®JL5 0 0 
1 cF«3{C^:>5'«r^#2-lf^tS^tC». ^•I'tf^^ 1 6 

2*ij:o'a:ffl?L5oo 1 cni'cm^bx\,^?>-^>i><om 

[0341]=^=-i'fcf5^-fl62 -MtSJLB 0 0 1 c|*3{C 

[0 3 42} @40 (A) S3 6CDTi'5^*x-iz 

5? 1 0 6*5cfcO'-?-®Ma©*5»^fC'C>5'MW«'L.-Cl^S 10 
J«^©ISl-t:-*S. 114 0 (B) tt. SS^P4Wb^j:U« 

^«iftw-r5fcJss>cD. S4 0 (A) trnmom-c;^^. 

04 0 <A) OiS^W. h y i'i't^gPKlfcl* 

-So 

C03433I140 (A) CDtg^. > 5? - h'J 

CDS M^tcstf s > (om&n 0 2 Jt«^w/J^^ 

^hXl^^^MMad 0 0 1 c©g|l:»tc-('>i'*i##bfc 20 

5 0 0 1 c ©g|5^{C@$ s C i d^^^ri,*, ^M^l e 2 

(0 34 4] —7^. H4 0 (B) (D-i^ftt-h V -ri^ 

y iy(D&mmmt omfm eat, 

m«*^3 0S36>6*5j6 Oft-C*^. j:o-C. r 

0 63&3Sg1i$nri,^-5®ilP50 0 1 c 30 
©gp^S-K: > d5ftf« L. fcJt^. ^ > ttSSP 5 0 0 
1 c<D^{C}SSL/»S. 

[ 0 3 4 5 ] Se-:>-C, H40 (.B) a^^>i>i3-\-V y 

v>xit. > h 'J i- i?i^si5K*ji,>r3i®a<j(c w > 

[0346] Ctl(C>l*L.t:. fuaS©j:5CC, IgI40 
(A) ©'Oi'*- h •:'i^t?{*. HJ 5;? 

i'g^^x-^f 1 0 63&s^>i'«sW5i©K«^ai«:f-5^ 40 

[0347] -^Xic, mm^<DUUic-^^^xm.mt^. m 

T'#.5. mwinom^-^m^tLxii, m«> 
issuTs^ii-iii*HB«ufcfe©, mmm. mt^mm 

mum. f^'ffyi.cijjii^driyjm. y :>^y--j]^^7mm 

^Ai*^. 50 
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[0348] mM^Mm(Dtmt uxit. mit^^^z^ 
'm^m^mm-r^ct(cj(^r>x. mmu 

[ 0 3 4 9 ] V y L-rtt. /ttt* 

aig^Jcn K«i^ U **^9>tfe^^ii:^-a-fc^)©/6i^ 

br». Ti>'))i'mm. ;Ky x 

ivr 5 F»Mi. ^ y ji'T 5 r 5 y ji- 

2 ymm&'S:-sfmt bxn^fcm^<D'smM^Mti^. 
3oooOTr*si#tc. JS7ktt*s!»tcmwt?*s. 

[0 35 0] 3 m^iy'^Xt^mt. ±Mbtc7ii 

[035 1] mM<Dun<Dmmi.cmm.ii(Dm^^mm-r 

m\i<Dun^wis.-r^i3mtLxi,t. mw, y-;-**!! 
^<o^<Dms^m\'>x. mm<oim^ws.t^iit 

tt** iN-fcsst- s c i ct rn - 7=- > i^^^iirr -2. 
7= ^ - h , o -}\^^m<.^xm(m.(omA^im.m 

3|j!)5$,s„ sfc, mm\^f3:i£^m\.>xmm. 

[0352] w?RaiJ«. mmmmipf^i^mn 
^wm^mmmv:fik^-r^ct\^i:^xi^Wu-iirm 

[0 35 3]>a:4b\ «atc J:S3^S«C{3:. CVD. :7'7 
XvCVD. :^-'^•^'3^y>^^'. M^Mmifi:hi>, 

[ 0 3 5 4 ] * fc, mm<D^m(!>m-mfimm&i<cwmr 
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[0 35 5] ^c*i, ri'5^*j:-4?l 0 6*s. 

0 0. 4 0 0. 5 0 0. TOO^IKlKlt^ 

[0 35 6] mmM^mt^-O-tPiJ- [-^)vV> 

i><DS53*:?^gfe^i4c-:)i, » rift s . 
[0 357] ^l©S!Bt:5r*fe«:*it,>TK. *-r. Ti;^ 
:2.x.- ^ 10 6^, ■^-CD+i'tff- 1 6 2*ss|(f}-rSJ: 

S) . ■€-CDa. ^S^'^-JU^l 0 0(cri'5^*x-j» 1 

0 6^I5J«J#WS. -^-L-r. Ti'^^^x-i? 1 0 636^^ 20 
t?6tl/c*5;'3.-;t'^l 0 0*. •^>i5';57" h y vi^K 

[0 358] «»fB^Scr)?&:i.», 

^^^^^ IQ2 (Om^t.^.ll^W'-f-tcmM 

[0 35 9] 3jE:&ffiK:cfctl«. Ti'5=-^i-4? 1 0 6{C 
fiJE©^. Ti'g^^i-i? 1 0 6CD*5^7iiiRD®fc>nS. «e 30 

[0 36 0] ^2©M3t:5ffi(c*}t,^-rtt. a-r. 

--iH^l 0 0Kri'9":ii-4i 1 0 630SK<3f*W6n 
■5. yttc. Tif^^^x-^r 1 0 6©+ + f y-^ 1 623&< 

^m-t^jz^ic^ -ty^^";^*! 0 0;&Bff^cD?^J:{c-fe 

OO^T'Oi'^-F"; tyi^tci^*-?- -5. 
[ 0 3 8 1 ] *:)^-&(c J;n«. Ti'g^^x-^r 1 0 6© 
+ i-fcrr--f 1 6 2Mffi(C*S*yci-;Vft:l OOCDgU^ 

CtliCcfcO. =^=+tr-7^^ 1 6 2©F*3S|JfcJ: 

of-e©jiia©*;^*->>i'tt:i 0 osu^*. mmicmm.ii 
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[0 36 2] »3©»5g^feK:48l='r«, 

0 0«:Ti'5=^aX-» 1 0 6*5«{»3#W-6i-l 

5. ^Xfc. *i;^^-;H*i 0 04W>i7;^;- h >; ur^^tc 

1 6 230sstB-rsj:^iK:. w>5':^'- f- .y;;^^**^ 
^©?&*K-fe-:/ h-rs, ^©^. mm^^mmri>fi:it 

©^g^C. tuiBffjE©^:^,*?^^^^-?. j£;'MJS-7'X=*^> 

i/=£*f-:jfcfg. ^i-trT-^ 1 6 2©rtSi5. ^t^ + t-^-f 1 
6 2 ©jga©'=&5>a-;l# 1 0 Ogft&Stf/ifctt-f > 

[0 3 6 3 ] 2fr*r^«:J:ti{«. ri'5^aX-5H O 6. 

•=es^ a - juj* 1 0 0 so'/s/ctt li? - h y •> tJ© 

«3. ^-i-K-T^-^ 1 6 2©l^msct:^>'-e©Jla©*s;'a- 
J^*^:loo3e.tc-^>^'*-^y ^$^©1*331%. sjacc 

[0 3 6 4] C©Jig-^. ■{>'fi3-hVyi>(OWm!^-P 

[0 36 5] ^c*j. ii4itt. mmm<D-{>i>=^i\gm 

-rS^V*'*- h y »5^©— ^©?^fil4K<|iJ*^6SA: 
^5 0 0 8«. PBfiJcJ:?) 3-o®-^> 

i'^sooQ. 5 0 1 0Raf5 0 1 1 {c^>f!i$nrt,> 

€». ■en^n©-f>4'aK:tt. ^'>i'^P5 0 12. 
5 0 1 3Riy:5 0 1 4*JJi5fiS$tirt»5. ^tl^ti(D-t 
>i'S5 0 0 9. 5 0 1 0SLOf5 0 1 l©je®5 0 0 8 
atct*. Ti'^^jux-^i 1 0 6 c. 106d*sj;CPI0 
6e*s. SS5 0 0 8*:^L/r#-f>i'^F«3K:jR^Sti 

■cc» -5 > {c5f tt?g*eji-c# s J; 5 t^m^mi- ^nr 

l^'-S. *^JS©0«J,KJ;S-Oi':t?- h y f S^©^5 
0 0 8F^Sfct*Ti'9^*x-:Jf 1 0 6 c. 1 0 6 d*iJ: 

cKi 0 6 ejcoi^rfe. ^y^tmiL-rim^immm 

[0366] JW±. sjs%?i4aSj©SISS©?|5fS*fflt,^-C 

?fe^^»n;^)^c?|5^fe2f:^©^aijiiBK:^$tiff S C 
i*^ #l*ii*©ffiH©lB«fc&>6ia6*»-c*4. 

[0 36 7] 

[«M©Sfl*] *^BJ{cJ;tl«, J|J?if^ra©l,ito*5)^ 

jR^^ra* rj^^rVj t«;^<!:-r5<fc5 

[0368] *^?gK:J:tiW. iR#^ra©l,> 

t)i9>^ rji5?>j ttejj^ut r?s^x> Fj t»;^©*lffl 
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[0 36 9] *5t,»». Hm^miCis 
m3] corns. tri'^:^^:---^ 1 0 6l,Cj:^X 10 

[05] re'^*i-^'*J«»'r>f-y>;^©^{t;* 

-5. 

[07 3 >{y'&mfz^o>-m4:mtwsm. 

[09] 08OlS^<Dri'5^3.X-^r©^Sffi;g{C-Qli 

r^t-0. 

[010] Ti7^^x-i?©tgig^;£iFMUfclS^ 
©. 05K:m-r.2.0. 

[01 1 ] 01 0©lS^OT5'5=-^x-dr©fgSfi[a{C 

•^(,>r^-r0. 30 

[012] 05 (C5^L.fciB«^a«»BI52 0 00 ©HtC 

ffe©^ISi©?^JS*^f 0-e* -5 . 
[0 1 3 ] 0 1 2 ccjKiv/ciaM^^ai:i()aiaiJ2 o o 4©i5 

(cftk©IIJfi©Ji5M5:7S-r0-cab So 
[014] 01 3iCS^L'fciBiSiigSSfi»g|52 0 0 6©Sb 
fp*«*^-r n - 5^ i- - h t?* 

[015] i'jjeniKsiss 0 oommm^^tmxib 
?>. 

[016] ^fflHKgiJ 1100 <ommms.^7n-rmxih 

5. 40 
[0 1 7 ] 0 1 6 l<C^\^fcWLW^mm^ 1 0 0 0©# 

[018] Ti'?^3.x-dt 1 0 6aM<om&B1&^7jk-§r 

[019] 01 8k;^L-/cTi'5^aX-$ 1 0 6©— SiJ 

[02 0 ] 01 9t,CmLfc7i"^^:i.—St 1 0 6<D±W 

[02 1 ] 01 8iC9jkbtc7i^^^J^-'^ 1 0 6©S!!S 
•^im-rMX'Ai. 50 
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[02 2] yf^mmo^ -wiffj- b ii v<DWx.'&(rmw 
[02 3] «ii?Li comcommm^^^-tmxh^. 

[02 4] ri'5^*x-^J6 6 0©ffe®*)i£ff^^4*-r 
[02 5] Te^?^ax-3J67 O©fSK:fi©|fefe0®* 

s^-r0-e*-5. 

[02 6] \ 0 O«:^-r^0-C*.|.. 

[02 7 ] 02 6tC^Lfc-=&s;>3.-;t'#:l 0 0®«teg* 

^■r:»JP0-C*5= 

[02 8] ^"J^-S^Wl 0 O©f[k©S|]^J^Bi^m-r0 
[02 9 ] 02 8K:S^Ufc*i?^-;l'1*4 0 0©«^* 

^-r^^0-c*5. 

[03 0] *2^ju-^W*l 0 0 ©MfcM©*Sfeff$M*^K 
-r0-cabS. 

[03 1] 02 ^^7r.hfc^V 0 0*-f>i' 
^ 1 «:il«bfcirffi©M*S^-r0-C*S. 
[03 2] \ 0 0©M(Cfft©ilJKglK*^ 

•r0t?ab-s. 

[03 3] -ti^^-^Uftl 0 0 ©M«:f(!i©|iiig?e^*^ 
•r0-c*s. 

[03 4] 2o©ri'9^^x-dr3&lF«g»Snfc*j;'*- 
[03 5] 03 4©JS-^®Ti'3'aX-^J©^at^Jta* 
[03 6] •:f=yv^Alyt>m>-i'yi>tl-y^)'yt>(0— 

wsfmrn-ommmx^^, 
[037] 03 eo-^^i^*- h y vV>vcmi>tc-<:^i' 

[03 8] *S^*^(cMbTil?gtt-C^i:i,»Wif4i;iigMtt 
[03 9] 03 60Ti'g=-^x-4i02^gp^^Sfo^L 

fc0-es>'So 

[04 0] 03 eOTi^g^:^.^-^?©®^^^^^:^!^!^ 

fc0-c*s, 

[04 1 ] «i^^©-<>i'*jR§-r5w'>i'*"h y 
V v<D—%miiWM&mmtf^ti>m.tcm'^mxh^, 

1, r ^ 

1 a 
1 b 

1 c . 4 0a JIM7L 

Id ffliJM 

1 e, 1 f SMgp 
le. Ih « 

2 Al^-^m^U 
40,4 1 i^y->S^- h 
4 2. 4 4 

44' wm> 
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4 7. 4 8 :^^--D-mt 
6 7 

6 8 y a— h 

7 1 mmmrn 

7 8.80.178 mm. 

7 3 > 8 2. Kwmmw. 

7 4. 7 5 ^'^f^itm 
76 

7 7 *W?L 

8 1 IHgp 10 
1 0 0. 4 0 0. 5 0 0. 70 0 ^t?^--}Vi^ 

1 0 1. 4 0 1. 5 0 1 mimmi.^m 

10 2 

1 04. 362 'J-K'7W-t' 

10 5. 405. 505 smms^mm 

1 06. 1 06b-106e. 6 50. 6 6 0. 670 
106A, 106C T5'9^»x-df.. 

SWA. swc ¥^i*x-r->.5^ 

10 8 7 )VA 20 
1 1 0 h 

1 1 2. 4 1 2. 37 0 mmn 

113 MSB 

1 1 4 r^psij 

1 1 6 RttSP 
160 lEESS 

162 ^f^ + K-f--^ 

1 6 4 ±sm& 

16 6 T€9!«li 

1 6 8 ±gl5m«iF 30 

170 r^m^^ 

172 

1 7 4 BEmiSiF 

1 7 6 ffitirS 

180 ^^i??!?- h y '^^y 

1 8 1 ^«*&P 

182 -1'>J7^A§|! 

183 -Oi'^AP 
1 8 4 /f:;!/^'^- 

1 8 5 ^«^AP 40 

186 -^fK^V-h 

187 -Oi'mP 

188 yX^P^'U-h 

1 9 0 

1 9 2 f^mm. 

194 -f^i*^ 
194a 
19 4b 

19 4c ±m 

2 1 2 pgM 50 
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2 13. 2 13a. 213b 
2 14 Av7y 

216. 216a. 216b ^7La§W 

22 0 -Oi/^-h y^.s;' 

22 2 mi<D^ 

2 24 m2©|igM 
2 2 5a HI (DilR^m. 

22 5 b II2©JR^S 
2 2 7 *«8S 

2 2 8 

23 0 ^>ipm^u 

23 2 # 

232 SL 

23 3 aM?L 

2 3 5 -f^* 

2 4 2 ^?L«a5*t 

2 5 0 yiy 

2 5 2 le^--^. K 

254 -(>i>m^ 

25 6 -t?-:/^J>i':xr.5, h 
2 5 8. 2 5 8* 

2 6 0, 2 6 0' 
2 6 2 -Oi^m 

26 6 

27 0 ^f* 

27 2 -^ZyfiJ-hV 'jV> 
27 4 
274a 
2 7 4b 

27 6 -{^iPimn 

27 8 Dflas 

2 8 0. 280' -Jr'jHtM 

28 2 -'^•^y=t^> 
2 8 4 
28 6 

28 8 ^mwssm^m 



-f>4'«i^P 

mm 



2 9 0a 
292. 294. 296 

29 8. 300. 302 
304. 306. 308 

3 10. 3 12. 3 14 

3 16 mt 

3 1 8 7U- h 
3 5 0 h 

36 0 7g{*^SK#a5 

3 6 4 KSP 

37 2 i/-y>i^«ja 

4 0 2. 5 02 m-^ 

4 0 3. 5 03 ReSB 
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4 04. 5 04 y-Ky-fi' 
408.508 V ^ JUA 
4 10. 5 10 y'u- h 
4 13.513 Elgp 
4 14. 5 14 raPSP 

6 0 0 mmw 

606 T^^^x^ir 

6 1 0 1hIS8S« 
6 12 

8 0 0 t]^IiI?S§[5 

8 1 0 NPNMh^>i>X^ 

812 PNPMh^>^X^ 

8 1 6 Mmnii&f&m 

818. 820. 828, 830, 832 JgiS 

8 2 2. 8 26 n>f=^>t^ 

824 >'^'Y>'^'X:7 Jl/^ 

834. 840. 842, 844. 846 ^ 

83 6 mm 

84 0 c $ll^^S 

85 0 mwmE^mm 

8 6 0 iitiSP 

90 0 7=^i;>^;l^llSS^ 

9 10.918 y V yy'ya-j'p' 

9 1 2. 9 2 0 :^?'?>iSr 

9 14, 9 16 NAND^- h 

1 0 0 0 mitmmmm& 

10 10 ffimSStt^SHiiESB 
10 11 ±Kgfiiv-:;?xd? 

10 12 rmm\yt>:^^ 

10 14. 1016 ib«igS 
10 18 AND^-h 

1 0 20. 1 022 mr- 

1 1 0 0. 1 1 04 :^miiissgp 

1 2 0 0. 1 2 1 0 mmmvimmmm 

13 0 0 Kgp 
1400 MffliSP 

14 0 2 mm&miwmm 

14 04 a^^^iffiSB 

1406 tmmimmm 

1 408 ^>^ffi^MffiSS 

14 10 :e7- h y i^itmBimm 

14 12 EIJ«7^--^ffi!S*ftiia5 
14 14 EIl^T^-$?iB«g» 
1416 f'^X-:fU'^ 



C37) i|#ra2 0 0 2-2 1 9 8 1 4 

72 

14 18 ;^t"-;?7 

1420 EPiJttf^gP 

142 2 ^>i!^m^m& 

14 2 4 :s?7-- h y e^3Sfe^a 

14 32 ^V-:^>{mW)U 

1 4 34 ^>:7* 

1 4 36 ^V-:=~>^m 

14 4 0 --s. F|g«jS|5 

14 42 i7V-::^>^mmm 
10 14 4 4 ftfglB^WIffllB^SP 

14 50 mi^^lii:^^>^ 

1452 JSfrm«a?«iES|$ 

1500. 1502. 1506 
2000. 2004. 2006 ^l^^gSfJfflSJJ 
30 0 1 =*^-i-y5r*y 
3 0 0 2 :?7V FSPM 
3 0 03 h 
3 0 04 f3»--^'> F 
3005 -^ly^ij-hV ^ty 
20 3 0 0 6 F V V e^*;!/^ 

30 0 7 F 
3008 ^^-r?' 
30 0 9 'r>:J?aAP 
30 10 :7*a f 

3 0 2 1 :^ig38[n 
40 00 ^V^-jV^ 
5 0 0 1 §11:$:** 
5 0 0 1 a iSffi 
5 0 0 1 c »ii?L 
30 5 0 0 1 d l^if® 

5 0 02 -^i^^imu 

5 0 04 J^v^Zy 
5 0 0 5 ^^^^ 
50 06 ^ 

5 0 0 7 *»{*ieig*S 

50 08 ^ 

5 0 0 8a ®ffi 
50 09-50 1 1 -r>i?M 
10 12--5 0 14 ^yiP^^U 
40 5 0 3 0 i' y S> 
5 0 3 1 laii-^^:/ F 

50 3 2 ^i^^imm 

50 3 3 ^':f^lyi^=L::.yY 
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